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, I HAVE 'recently fearnt from the publishers of the 
Intematiojjal Scientific Series ’ that they have made' 
arrangements with Sir Jolfn Lubbock to bring out in the 
same series a work of his on Ants and Beeff. Necessarily, 
therefore, the material to be dealt with in his work will 
to a large extent overlap that whi(^ is presented by my 
chapters on the same insects; but after consulting with 
the publishers, and* also with Sir John Lubbock, it has 
seemed to mft uii^esirable to omit thesp chapters 'on 
account of the*^ circumstances here st^d. For, on the 
one hand, the facts will not lose their value from bfeing 
twice told; and on the, other, it is desirable that the 
present member of the Series [&ould form in. itself, so 
far as its Author can make it, a complete'r^sum^ of all the 
tiuore important &cts of Animal IntdMgence. 
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When I first began to collect mafbrials for this work it 
was iny intention to divide the Uook into two^ parts. Of 
these I intended the first to concerned onlj^witlj the 
facts of animal* intelligence, while the second was to have 
treated of these facts in their relation to the theory of 
Descent. Finding, hbwever, as I proceeded, that the 
material was too considerable in amount to admit of 
being comprised within the limits of a ginglh volume, I 
have made ayangement^ with the ^publishers of the 
‘ International Sci^tific Series ’ to bring eut the ^second 
divSion of the work as a separate treatise, under the title 
‘ Mental Evolution.’ This treatise I hope to get ready 
for press. within a year ffr two. 

My object in Ihe work as a whole is twofold. First, 1 1 
have thought it desiriA)le thaft there should be something 
resembling a text-book of the facts #f Comparative Psy-** 
eliology, to which men o^ science, and also metaphysicians, 
may turn whenever they mfty have occasion to acquaint 
themselves with the partfcular level of intelligence to 
which this hr that species of animal attains. Hitherto the 
endeavour of assigning these levels has been almost exclu- 
sively in the hands of popular Tifriters ; and as these have, 
for the most part, merely strung together,* witji ttis- 
criminaticn more or l^ss inadequate, innumerable anec- 
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‘ dotes of the display of animal intelligence*, their* bo<jks 
'•are valueless as vrorks of reference. • So much, indeed, is 
this the case, tliat Comparative Psychology has been vir- 
tually excfutled froAi the hierarchy o# the sciences. If we 
except Uie methodical researches of a few distinguished 
naturalists, cit would appear that the* phenomena of mind 
in animals, having constitutecf so much arfd so long the 
theme of unscientific authors, are now considered well- 
nigh unworthy of serious treatment by scientific methods. 
But it is surely necdlesr to point out that the phenomena 
which constitute the sul)ject-matter of Comj)arative Psy- 
chology, even if we regj^d 'thejn merely as facts in Nature, 
have aA leatt as great a claim to accurate classification as 
•those phenomena of structure which constitute the sub- 
ject-matter of Comparative, Anatomy. Leaving aside, 
therefore, the reflection that within fhe last twenty years 
the fact§ of animal intelligence have suddenly acquired a 
new and profound? importance, from the proved probabilijby- 
of their geneti6 continuity with those of human intelli- 
gence, it would ’remain true that their systematic arrange- 
ment is a worthy object of scientific endeavour. This, 
then, has been my first' qbject, which, othepvise stated, 
amounts merely to passing the anmial kingdom in review 
fii order to give a trustworthy account of the grade of 
psychological development which i/ presented by each 
^oup. Such is the s6ope of the present treatise. 

My second, and much more important object, is that of 
considering the facts of animal' intelligence in their rela- 
tion to the theory of Descent. With the exception of 
Mr. Darwin’s admirable chapters on the mental powers 
and pioral sense, and Mr. Spencer’s great work on the 
Principles of Psychology, *there has hitherto been no 
earneit attempt at tracing the principles ^hich have been 
.probably concerned in the genesis of. Mind. Yet, there is 
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not a doubt that, for tBe present generatfon at all events,, ^ 
no subject of scientific inquiry can ^ifesent a higher 
degree of interest; and therefore it is mainjy with the 
view of furtheting this inquiry that I, have undertfaken 
this w(vk. ^ It will thus be apparent that the present 
volume, while^ complete in^ itself as a statement of the 
ffifi^s of Comparative Psychology, has for its more ultimate 
purpose the laying of a firm foundation for my future 
treatise on Mental Evolution. But although, from ^hat I 
have just said, it will be apparent • that* the present trea- 
tise is preliminary to a more important one, I desire to 
emphasise this statement, Ifest th« critics, ih ,being ncTw^ 
presented only with a groundwork on which the picture is 
eventually to be painted, should deem that the art dis- 
played is of somewhat too commonplace a kind. If the 
present work is read without reference to its ultimate 
object *bf supplying facts for the subsequent .dedtfction of 
psinciples, it may welUseem but a.^small improvement 
upon the wofks of the anecdote-mongers. But if it is 
reipembered thattiy object in these gagesds.the fnapping 
out of animal psychology for the purposes of a subsequent 
synthesis, I««iay fairly^ claim t(7 receive credit for a sound 
►scientific intention, even where the only methods at 
disposal may incidentally seem to minister to a mere love 
of anecdote. . . 

It remains to add a*few words on the principles which 
I have laid down for my o\m guidance in the selection and 
arrangement of facts. Considering it desirable to cast as 
wide a nej as possible, I have fished the seas of popular 
literature as well as the rivers of scientific writing. The 
endless multitude of alleged f^cts which I have thus been 
obliged to read, I have found, as may well he imagined, 
eijcessively tedious ; and as they are for the m^st 'part re- 
corded by« 7 holly unkitown observers, the labour df readin^^ 
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^them would have beett useleijp without some trustworthy 
principles of seleetfon. The first and most obvious principle 
that occurred to me^ was to regard oijly those facts which 

• sfbod*upon the auihoritj? of observers we41 Known as com- 
petent ; but I soon found that this ^principle fjonsfcituted 
much too close a meshr Where one of my ^bjects was to 
determine the upper limit of intelligence reached by tWs ' 
and that class, order, or species of animals, I usually found 
that th*e most remarkable instances of the display of intel- 
ligence were recorded *by persons bearing names more or 
leas unknown to fame. This, of course, is what we might 
aitecedently expect, as it is^pbvious that the chances must 

^Iways be greatly against the more intelligent individuals 
among animals happening to fall under the observation of 
f the more intelligent individiials amoiig men. Therefore I 
soon found that I had to choose between neglecting all the 
more important p^^t of the evidence — and consequently in 
most cases feeUng siire that I had fixed the upper liuoflt 
of intelligence too low — or supplementing the principle of 
looking to authority alone with some other principles*, of 
selection, which, while embracing the enormous class of 
alleged facts recorded by ‘’unknown observei^i might be 
frit to meet the requirements of a reasonably critical ' 
method. I therefore adopted *the following principles as a 
filter to this class of fac^s. .First, never to accept an alleged 
fact without the authority of some liame. Second, in the 
case of the name being unkno7vn, and the alleged fact of 
sufficient importance to be entertained, carefully to con- 
sider whether, from all the circumstances of the case as 
recorded, there was any considerable opportunity for mal- 
obsei^ation ; this principle* generally demanded that the 
alleged fact, ‘or action on the part of the animal, should be 
of a particularly marked and unmistakable kind, looking 
to the end which the action is said to have accdirplished. 
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• ThW, to tabulate all importjpnt observations recorded by, 
unknown observers, with the view of ascertaining whether 
they have ever been^ corroborated by sjmilar cwmnalogous 
observations nikdfe by other aild independent observer^ 
This principle 1 have /bund to be of great use^in guiding 
iny selection (jf instances, Jbr whore statements of fact 
whi^ih present notjiing intrinsically improbable are found 
to be unconsciously confirmed by different observers, they 
have as good a right to be deemed trustworthy as^ state- 
ments which stand on the single authority of a known ob- 
server, and I have found the former to be at least as abur> 
dant as the latter. Moreover^ by •getting inlcs thehab?t, 
of always seeking for corroborative cases, I have frequently ^ 
been able to substantiate the assertions of known observers 
by those of other observers a^ well or better known. 

So much, then, for the principles by which I have 
been gtided in the selection of facts^ to the arrange- 

ment of the facts, I hafe taken the ‘.aninjal kingdom in 
ascending order, and endeavoured to give as full a sketch 
as 4he selected evidence at my dispocal peiHiitted of the 
psychology which is distinctive of each class, or order, 
and, in ^sonSS cases, family, genus, or even species. The 
Reason of my entering into greater detail with some^ 
natural groups than with others scarcely requires explana- 
tion. For it is almost needless to s§y that if the animals 
kingdom were classified with reference to Psychology in- 
stead of with reference toAsiatomy, we should have a very 
different kind of zoological tree from that which is now 
given in our diagrams. There is, indeed, a general and, 
philosophically considered, most important parallelism 
running through the whole enimal kingdom between 
structural affinity and mental development^^ but^this 
parallelism is exceedingly rough, and to be traced only 
in broad ddhtlines, so that although it is convenient * for .* 
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the purpose of definite arr^gement to take the an^al 
kingdom in the ‘order presented by zoological classifica- 
tion, it w(fuld be aljsurd to restrict aij inquiry into Animal 
Psychology by ^aey considerations of tie ^apparently dis- 
proJ)ortionate length and minute qjibdivision with which 
it is necessary to trea^some o£ the groups.^ Anatomically, 
an ant or a bee does not require more consideration thaer a 
beetle or fly ; but psychologically there is need for as 
greats difference of treatment as there is in the not 
very dissimilar case of % monkey and a man. 

• Throughout the work my aim has been to arrive at 
definite principles ratJier »tlian to chronicle mere inci- 
dents — an aim which will become more apparent when 
the work as a whole shall have been completed. Therefore 
it is that in the present vdlume I#have endeavoured, as 
far as the nature and circumstances of the inquiry would 
permit,* to supp^pss anecdote. Nevertheless, altnough I 
have nowhere introduced anecdolfes for their own sak^, I 
have found it unavoidable not to devote much the largest 
part of the •pfesen# essay to their narration. Hence, with 
the double purpose of limiting the introduction of anec- 
dotes as much as possifte, and tof not relating more 
^han I could help anecdotes already published, I have irf 
all cases, where I could do so without detriment to my 
•main object, given Jhe preference to facts which have 
been communicated to me by fridnds and correspondents. 
And here I may fitly take the opportunity of expressing 
my thanks and obligations to #ie latter, who in astonish- 
ing numbers have poured in their communications during 
several years from all quarters of the globe. I make this 
statement because I desiiK to explain to a.11 my corres- 
poniii^s who may read this book, that I am not the less 
sensible of their kindness because its bounty has ren- 
dered it^impossible for me to send acknowledgments in 
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»inSividual cases. However,! should like to add in this., 
connection that it (foes not follow, because I have only 
quoted a small percentage of the letters which I have re- 
ceived, that alPofc the remainder have been useless. On 
the contrary, many of these have served "to convey infor- 
mation and suggestions which, even if not reserved for 
^ ea^ess quotation Jiii forthcoming work, have been of 
use in guiding my judgment on particular points. There- 
fore I hope that the publication of these remarki^ may 
serve to swell the stream of communication? into a yet 
larger flow. ^ ^ 

In all cases where I have qpcaslon to quote statements 
of fact, whi(;ii in the present treatise are necessarily 
numerous, I have made a point of trying to quote 
verbatim. Only where I have found that the account 
given by an author or a correspondent might profitably 
admit ^of a considerable degree of condensation! have I 
presented it in my own words. 

And here I have to express my very special obligations 
to cMr. Darwin, who not only assisted me in the most 
generous manner with his immense stores of information, 
as well as vfith his valuable judgment on sundry points 
oi difficulty, but has also been kind enough to place, 
at my disposal all tji® no^-es and clippings on animal 
intelligence which he has been collecting for the last forty, 
years, together with the original MS. of his wonderful 
chapter on ‘ Instinct.’ This chapter, on being re-cast for 
the ‘ Origin of Species,’ underwent so merciless an amount 
of compression that the original draft constitutes a rich 
store of hitherto unpublished material. In my second 
work I shall have occasion to ,draw upon this store more 
largely than in the present one, and it is needless add 

^ Letters may be addressed to me directly at 18 Cornwall Terrace, 
Regent’s Pg-iTc, London, K.W, 
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^that in all cases where Tdo draw upon it I shall be careful 
to state the soui;o€ to which 1 am indebted. 

[The abpve was written when I sent this work to the 
pjubUshers severaj, months ago, andf I » have thought it 
best to leave the concluding para^ph as it originally 
stood. But in making this explanation, I cannot allude 
to the calamity which has since occurred ^thout paymg ‘ 
my tribute, not alone to the memory of the greatest 
geniusKof our age, but ^till ntore, and much more, to the 
memory of ^a friend to inexpressibly noble, kind, and 
generous, that even my immense admiration of the 
naturalist surpassed Hy^nty loving veneration for the 
man.]' 
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Before we begin to consider thej phe/iomena of mind 
throughout the animal kingdom it is desirable that we 
should understand, as far as possible, what it is that w<^ 
exactly mean by mind. Now, by nwnd we mdy^ean two 
very different things, according* as we contemplate ^it in 
our own individual selves, or in othOr organisms. For if 
we contemplate our own mind, we have an immediate 
cognizance of a certain flow of*thoughts or feelings, which 
axe the most ultimate things, and indeed the only things, 
of which we are cognisant But if we contemplate mind 
in pther persons or org2g;iisms, we haye *no such imme- 
diate cognizance of thoughts or feelings. In such cases 
we can only m/cr the existence and the nature of 
thoughts and feelings from the activities of the organisms 
which appear to exhibit them. Thus it is that we may 
have a subjective analysis of haind and an objective 
^.nalysis ’of mind — the difference between the two con- 
sisting in this, that in our subjective analysis we are 
restricted to the limits of a •single isolated mind which 
we call our own, and within the territory pf which we^ 
have immediate cognizaflce of all the processes that are 
going on, or at any rate of all the processes that fall 
within the scope of our introspection. But in our ob- 
jective analysis of other or foreign minds we have no 
such immediate cognizance; all our knowledge of their 
operations is derived, as it were, through the medium^ of 
ambassadors — these ambassadors -being the activities of 
the organism. lienee it is evident that in our stqdy* of 
animal intelligence we are wholly restricted td the ob- 
jective method. Starting from what I know subjectively 
• • B 
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, of the operations of my o^ individual mind, and £he - 
activities which tin my ofei organism they prompt, I 
proceed by analogy to infer from the obser\n,ble activities 
pf other organisms what pxe the mental, operations that 
underlie them.^ • 

Now, ip this mode of procedure what is the kind of 
activities which may be regarded as indicative of mind ? 

I certainly do not so regard the flowing of a river or tjie ' 
blowing of the wind. Why? First, because the objects 
are tQp remote in kind from my own organism to admit of 
my drawing any, reasonable analogy between them and 
it ; and, secondly, because the activities which they pre- 
sent are of invariably the same kind under the same cir- 

^ eumstanc^sj they affoid ho evidence of feeling or purpose* 

* In other words, two conditions require to be satisfied before 
we even begin to imagine that observable activities are 
indicative of mind : first, the activities must be displayed 
by a living organism ; and secondly, they must be of a 
kind to suggest the presence of two elements which we 
recognise as tfie distinctive characteristics of mind as 
such — consciousness and choice. n 

So far, then, the case seems simple enough. Wherever 
we see a living organism apparently exerting intentional « 
choice, we might' infer that it is conscious choice, h,nd 
therefore that the organism has a mind. But further 
reflection shows us that ^this is just what w6 cannot 'do; 
for although it is true that there is no mind without the 
power of conscious choice, it is not true that all apparent 
choice is due to mind. In our oivn organisms, for in- 
stance, we fipd a gveat many adaptive movements per- 
formed without choice or even consciousness coming into 
play at all — such, for instance, as in the beating of our 
hearts. And not only so, but physiological experiments 
and pathological lesions prove that in our own and in 
other organisms the mechanism of the nervous system is 
su:$cient, without the intervention of consciousness, to 
produce muscular movements of a highly co-ordinate and 
apparently intentional character. Thus, for instance, if a 
man has ' his back broken in such a way as to sever the 
nervous connection between his brain and lowpr extremi- 
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^ ti^, on pinching or tidkling Ms feet they are drami sud-, 
denly away from thef irritatimr^ although Jhe man is quite 
unconscious of the adaptive movement of hi^ muscles ; 
the lower nerve-centres of the spinal dbrd are competent 
to bring about this movement of adapt^^ response with- 
out requiring to be ^directed by the brain, ^ This no^- 
mental operation of the lo^r nerve-centres in the pro- 
duction of a^arently intentional movements is called 
Be^ex Action, an(f the cases of its occurrence, even within 
the limits of our own organism, are literally tiuml^rless. 
Therefore, in view of such non-^ient^l nervous adjust- 
ment, leading to movements whictf are only in appearance 
intentional, it clearly becomes a matter of great difficulty 
to say in the case of the lower animals whethfer^any action 
which appears to indicate int*elligent choice is not*really 
action of the tteflex kind. 

On this whole subject of mind-like and yet not truly 
mental action I shall«have much to say in my subsequent 
treatise, where I shall be concerned among other things 
with tracing the probable genesis of mind froln non- 
mental antecedents. Jl^there it is .suSfcient merely to 
make this general statement of the fact, tBat even within 
the experience supplied by our own orgahisms adaptive 
moip'ements of a highly complex and therefore apparently 
purposive character may be performed without any real 
purpose, or even consciousness ftf their performance. It 
^thus bedomes evident that before we can predicate the^ 
bare existence of mind in the lower animals, we need 
some yet more definite crit&ion of mind than that which 
is supplied by the adaptive actions ef a living organism^ 
howsoever apparently ihtentional such actions may be. 
Such a criterion I have now, to lay down, and I think it is 
one that is as practically ^adequate as it is theoretically 
legitimate. 

Objectf\rely considered, the only distinction between 
adaptive movements due to reflex action and adap^ve 
movements dtie to mental p«roeption, consists in the 
former depending on inherited mechanisms Vithjn •the 
nervous system being so constructed as to effect paHicular 
adaptive .movements in response to particuh^ l^timular 
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, tions, while the latter are independent of any such in- 
herited adjustnjeat of special mechanisms to the exi- 
gencies oi special circumstances. Eeflex actions under 
§ie influence of their appropriate stimuii may be com- 
pared to the a/}tions of a machine under the manipu- 
lations of ^n operator ; when certain springs of action 
are touched by certain stimuli, the whoje machine is 
thrown into appropriate movement ; there is no room for 
choice, there is no room for uncertainty ; but as surely as 
any of the^ inherited mechanisms are affected by the 
stimulus with reference to which it has been constructed 
to act, so surely will it act in precisely the same way as it 
ilways has acted. But the case with conscious mental 
^ ddjustmen^ is quite different. For, without at present 
going into the question concerning the relation of body 
and mind, or waiting to ask whether caises of mental 
adjustment are not really quite as mechanical in the 
sense of being the necessary result oi correlative of a chain 
of physical sequences due to a physical stimulation, it is 
enough to point to the variable and incalculable character 
of mental adjustments as distingmshed from the constant 
and foreseeable character of reflex adjustments. All, in 
fact, that in an objective sense we can mean by a mental 
adjustment is'an adjustment of a kind that has not been 
definitely fixed by heredity as the only adjustment pos- 
sible in the given circumstances of stimulation. For were 
..there no alternative of adjustment, the case, in an animal 
at least, would be indistinguishable from one of reflex 
action. 

It is, theji, adaptive action by a living organism in 
cases where the inherited machinery of the nervous system 
does not furnish data for our prevision of what the adap- 
tive action must necessarily be — ^it is only here that we 
recognise the objective evidence of mind. The criterion 
of mind, therefore, which I propose, and to which I shall 
adhere throughout the present volume, is as follows : — 
Does the organism learm to make new adjustments, or to 
modify old ones, in accordance with the, results of its own 
individual experience ? If it does so, the fact cannot be 
due merely to reflex action in the ' sense above described. 
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' for it is impossible jfchat heredity can have provided in < 
advance for innovations upon, or alterat/ons of, its machi- 
nery during the lifetime of a particular individual. 

In my next«wark I shall have occasion to consider*thi» 
criterion of mind more carefully, and tiien it will .be 
shown that as here st&ted the criterion is not •rigidly ex- 
clusive, eithef, on the on# hand,* of a possibly mental 
elctaent in apparently non-mental adjustments, or, con- 
versely, of a possibly non-mental element in apparently 
mental adjustments. But, lievertteless, the criterion is 
the best that is available, and, as it ^ill be found sufficient 
for all the purposes of the present work, its more minute 
analysis had better be deferred till I shall ha\e to treat of 
the probable evolution of mind *from non-mental an-, 
tecedents. I jnayi however, here explain that in my use 
of this criterion I shall always regard it as fixing only the 
upper limit of non-mental action ; I shall never regard it 
as fixing the lower limit of mental action. For it is clear 
that long before mind has advanced sufficiently faj in the 
scale of development to become amenable* to* the test in 
qiibstion, it has probably begun to dawn ^.s nascent sub- 
jectivity. In* other words, because a Iqwly organised 
anjpaal does not Team by its own int^vidual. exp&ience, 
we may not therefore conclude that in performing its 
natural or ancestral adaptation^ to appropriate stimuli 
consciousness, or the rilind-element, is wholly absent ; we 
•can only say that this element, if present, reveals nov 
evidence of the fact. ^ But, on the other hand, if a lowly 
organised animal does learn by its own individual experiy , 
ence, we are in possession of the best available evidenbe 
of conscious memory leading to intentional adaptation. 
Therefore our criterion appflies to the upper limit of non- 
mental action, not to the Ibwer limit of mental. 

Of couyse to the sceptic this criterion may appear un- 
satisfactory, since it depends, not on direct knowledge, 
but on inference. Here, however, it seems enough to 
point out, as already observed, that it i^s the best 
criterion available; and further, that scepticism! ©f*this 
kind is logically bound to deny evidence of mind, not only 
in the case* of the lower animals, but also in that of*the . 
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higher, and even in that o£ men oj:her than the sceptio 
himself. For all^ objections which c6uld apply to the use 
of this criterion of mind in the animal kingdom would 
iiapply with equal force to»the evidencecof'any mind other 
tlmn that of th*e individual objector. This is obvious, 
because, at I have already observed; the only evidence we 
can have of objective ’Inind fe that which ds furnished by, 
objective activities ; and as the subjective mind can never 
become assimilated with the objective so as to leam by 
direct feeling the men|al processes which there accompany 
the objective activities, it is clearly impossible to satisfy 
any one who may choose to doubt the validity of inference, 
^hat in any^case other than his own mental processes ever 
So accompany objecti^^e activities. Thus it is that philo- 
sophy can supply no demonstrative refutation of idealism, 
even of the most extravagant form. Common sense, how- 
ever, universally feels that r analogy is here a safer guide 
to truth than the sceptical demaifd for impossible evi- 
dence so that if the objective existence of other or- 
ganisms and th/^ir activities is granted — without which 
postulate coipparative psychology, like all the other 
sciences, would be an unsubstantial drdam — common 
sense will ajw/'iys and without questiod conclude that the 
activities of organisms other than our own, when analogous 
to those activities of our pwn which we know to be accom- 
panied by certain mental states, aie in them accompanied 
, by analogous mental states. 

The theory of animal automatism, therefore, which is 
, usually attributed to Descartes (although it is not quite 
clear how far. this grfeat philosopher really entertained the 
theory), can never be accepted by common sense ; and even 
as a philosophical speculation *it will be seen, from what has 
just been said, that by no feat of logic is it possible to 
make the theory apply to animals to the exclusion of 
man. The expression of fear or affection by a dog in- 
volves quite as distinctive and complex a series of neuro- 
muscular actions as doe^ the expression of similar emotions 
by ‘a Jiuman being ; and therefore, if the evidence of 
corresponding mental states is held to be inadequate in 
the one case, it must in consistency be he?d‘ similarly 
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• inadequate in the other. And likewise, of course, with all 

other exhibitions of Aental life. ^ 

It is quite true, however, that since/tfie days of Des- 
cartes — or rathgr, wetmight say, since ihe day8 of Joule — 
the question of afiimal automatism has assumed a new of 
more defined aspect, sqping that it now runs straight into the 
most profoun(^ and insolublg problem that has ever been 
presented to human thought — viz. the relation of body to 
mind in view of the doctrine of the conservation of energy, 

I shall subsequently have occasion to consider this problem 
with the close attention that it •demands ; but in the 
present volume, which has to deal only with the pheno- 
mena of mind as such, I expressly pass the problem asido 
as one reserved for separate fir^ment. Here I desil;^ 
only to make it plain that the* mind of animats must be* 
placed in the* same category, with reference to this pro- , 
blem, as the mind of man ; and that we cannot without 
gross inconsistency ignore dr question the evidence of 
mind in the former, while we accept precisely the same 
kind of evidence as sufficient proof of mind in th» latter. 

• And this proof, asHjave endeavo*iire4 to sliow, is in all 
dases and in its last analysis the fact 6f a diving organism 
showing itself able to learn by its own individual experi- 
eiffce. Wherever we find an animal «,ble do this, we 
have the same right to predicate mind as existing in such 
an animal that we hav^ to predicate it as existing in any 

• human *being other than ourselves. For instance, a dog 
has always been accustomed to eat a piece of meat wheif 
his organism requires nourishment, and when his olfactory 
nerves respond to the particular stimulus occasioned by • 
the proximity of the food. So far, it may be said, there 
is no evidence of mind ; tjie whole scries of events com- 
prised in the stimulation^ and muscular movements may 
be due to reflex .action alone. But now suppose that by a 
number of lessons the dog has been taught not to eat the 
meat when he is hungry until he receives a certain verbal 
signal ; then we have exactly ttbe same kind of evidence 
that the dog’s actions are prompted by mind as we^have 
that the actions of a man are so prompted.* Ifow^we find 

' Of course it may be laid that we have no evidence q§ pron^)ting ^ • 
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that the lower down we go in thb animal kingdom, the • 
more we observe reflex actioh, or noh-mental adjustment, 
to predominate*'(>7er volitional action, or mental adjust- 
ment. That is tb say, the lower idown we go in the 
hnimal kingdom^the less capacity do wb find for changing 
adjustive movements in correspondence with changed 
conditions^ it becomes more, and more hopeless to teach 
animals — that is, to establish associations of ideas; 
the reason of this, of course, is that ideas or mental units 
become fewer and less de^nite the lower we descend 
through the structure^of mind. 

f 

^ It is not my object in the present work to enter upon 
^y analysis of the operations of mind, as this will require 
* to be.dond^as fully as j^ssible in my next work. Never- 
theless, a few words must here be said Vittr regard to thr 
main divisions of mental operation, in order to define 
closely the meanings which 1 shall a^itach to certain terms 
relating to these divisions, and the use of which I cannot 
avoid, r 

^Ehe terrils se'asation, perception, emotion, and volition 
need not here ‘be cbnsidered. f'shall use them in thei r 
ordinary psychological significations ; , and although J 
shall subsequently have to analyse each of the organie or 
mental states which they respectively denote, there will 
be no occasion in the present volupie to enter upon this 
subject. I may, however, point out one general con , 
csideration to which I shall throughout adhere. Taking 
it for granted that the external indications of mental 
: processes which we o^jserve in animals are trustworthy, so 
that we are justified in inferring particular mental states 
from particular bodily actions, it follows that in con- 
sistency we must everywhere a^ply the same criteria. 

For instance, if we find a dog or a monkey exhibiting 
marked expressions of affection, sympathy, jealousy, rage, 
&c., few persons are sceptical enough to doubt that the 
complete analogy whic^ fhese expressions afford with 

in either (Case ; but this is the side issue which c'oncerns the general 
relation of bbdy and mind, and has nothing to do with the g^arantee- 
of inferring; the presence of mind in particular cases. 
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•thcfse which are manifested^by man, sufficiently prove « 
the existence of mental states analogous#U> those in man 
of which these expressions are the ouj^ard j.ijd visible 
signs. But wl\pn ^ find an^nt or^a bee apparently, 
exhibiting by its actions these same emotions, few persons 
are suflficiently non-s^eptical not to doubt wbether tlie 
outward and v^ible signs arejiere trustworthy as evidence 

" of analogous or corresponding inward and mental states^ 
Th^ whole organisation of such a creature is so different 
from that of a man that it becomes questionably how 
feir analogy drawn firom the activities of the insect is a 
safe guide to the inferring of menft,! states — ^particularly 
in view of the fact that in many respects, such as in thc^ 
great preponderance of ‘ iftstihct** over ‘ rh^on,* the?^ ^ 
psychology of an insect is demonstrably a widely difibrent 
thing from thjJk of^ a man. Now it is, of course, perfectly 
true that the less the resemblance the less is the value of* 
any analogy built upon the resemblance, and therefore 
that the inference of an ant or a bee feeling sympathy or 
rage is not so valid as is the similar ipferepce an tKe, jo^se 
of ^ dog or a monkey, ^ill it is an . inference, anti, so 
fiir as it goes, «, valid one — being, in fact,* the only in- 
ference available. tThat is to say, if we observe anent or 
a b«B apparently exhibiting sympathy •or rage, we must 
either conclude that some psychological state resembling 
that of sympathy or rage is present, or else refuse to 
think about the subject at all ; from the observable facts ^ 
there is no other inference open. Therefore, having full 
regard to the progressive weakening of the analogy from^ 
human to brute psychology as we recede .through the* 
animal kingdom downw^ds from man, still, as it is the 
only analogy available, I shall follow it throughout the 
animal series. • 

It may not however, be superfluous to point out 
that if we tave full regard to this progressive weaken- 
ing of the analogy, we must feel less and less cert^n 
of the real similarity of the ^omntal states compared; 
so that when we; get down as low as the •insepts; 1 
thi^k the most we can confidently assert is 1:hat the' 
known facts^of human psychology furnish the best avail- 
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able pattern of the probable factfe of insect psyciiolo|tjy. 
^fust as the thfplogians telf us — anfi, logically enough — 
that if there is a ^Divine Mind, the best, and indeed only, 
^conception we can fonn^, of it is that which is formed on 
the analogy, however imperfect, supplied by the human 
mind; so ^with ‘inverted anthropgmorphism ’ w,e must 
apply a similar consideration^,with a similar conclusion to 
the animal mind. The mental states of an insect may 
be widely different from those of a ihan, and yet ifiost 
probably the nearest conception that we can form of their 
true nature is that vphich we form by assimilating them 
to the pattern of the only mental states with which we 
^re actually acquainted. And this consideration, it is 
^leedless le** point out, h^s a special validity to the evo- 
lutiohist, inasmuch as upbn his theory there must be a 
psychological, no less than a physiological, continuity 
extending throughout the length and breadth of the 
animal kingdom. ' 

In ‘these preliminary remarks only one other point 
requires brief ’cbns|ideration, and this has reference to the 
distinction between what in popular phraseology is called 
^Instinct’ and ‘Eeason.’ I shall nqt here enter upon 
any elaborate analysis of a distinction which is,. un- 
doubtedly valid, but shall confine my remarks to ex- 
plaining the sense in which I shg.ll everywhere use these 
terms. 

Few words in our language have been subject to a 
greater variety of meaning^’ than the word instinct. In 
popular phraseology, descended from the Middle Ages, 
all the mental faculties of the ’'animal are termed in- 
stinctive, in contradistinction to those of man, which 
fire termed rational. But unless we commit ourselves to 
fin obvious reasoning in a circle, we must avoid assuming 
that all actions of animals are instinctive^ and then 
arguing that because they are instinctive, therefore they 
diflfer from the rational ^actions of man. • The question 
really lies in what is here assumed, and we can only 
answer it' by examining in what essential respect instinct 
differs <from reason. .. 
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* Again, Addison sa^s*: — ^ 

I look upon instind; as upon the principte «f gravitation in 
bodies, which is not to be explained by a.ify known qualities 
inherent in the iK)die^ themselve^ nor from any laws of jne-^ 
ohanism, but as an immediate impression fi'oSi Jihe first Mover, 
and the Divine energy acting in the creatures. * 

This mode# of ‘looking fipon instinct’ is merely to 
exclude the subject from the sphere of inquiry, and so to 
abstain from any attempt at definition. 

Innumerable other opinions might be qfioted«from 
well-known writers, ‘looking upo|i instinct’ in widely 
different ways ; but as this is not an historical work, I 
shall pass on at once to the ^^lanner in which scienc^ 
looks upon it, or, at least, tlie^maiSner in wtkh it will , 
always be lookgd upon throughout the present work.* 

Without concerning ourselves with the origin of in- 
stincts, and so without reference to the theory of evolution, 
we have to consider the most conspicuous and distinctive 
features of instinct as it now exists. The most important 
point to observe in the first instance that instinct 
inwolves mental operations; for this.^is the only point 
that serves to* distinguish instinctive action from reflex. 
Reflex action, as diready explained, is non-^e,ntal •neuro- 
muscular adaptation to appropriate * stimuli ; but in- 
stinctive action is this and something more ; there is in 
it the element of mind. Such, at least, is instinctive 
action in the sense that I shall always allude to it. 
am, of course, aware that Jhe limitation which I thus 
impose is one which* is ignored, or not recognised, by^ 
many writers even amqng psychologists ; hut I am per- 
suaded that if we are to have any approach to definiteness 
in the terms which we employ — not to say of clear- 
ness in our ideas concerning the things of which we speak 
— ^it is most desirable to restrict the word instinct to 
mental as distinguished from non-mental activity. No 
doubt it is often difficult, or even impossible, to decide 
whether or not a given action ibiflies the presence of the 
mind-element — i«c., conscious as distinguished frojn \in- 
conscious adaptation; but this is altogether a* separate 
matter, has notBing to do with the question* of 
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defining instinct in a ma^er which shall be form^lj 
exclusive, on the one hand of reflex action, and on the 
other of rjeason. As Virchow truly observes, ‘it is diffi- 
^^cult or impossibliS to dr^w the linb betjween instinctive 
and reflex actidn ; ’ but at least the diflSculty may be 
narrowed down to deciding in particular cases ^whether 
or not an action falls- into this or that category of defini- 
tion ; there is no reason why the difl^culty should arise 
on account of any ambiguity of the definitions themselves. 
Therefore I endeavour to draw as sharply as possible the 
line which in theory should be taken to separate in- 
stinctive from reflex ‘action; and this line, as I have 
^ready said, is constituted by the boundary of non-mental 
*br unconscious adjustment^, with adjustment in which 
there is concerned consciousness or mind. 

Having thus, I hope, made it clear that the difficulty 
of drawing a distinction between reflex and instinctive 
actions as a class is one thing, and ‘-that the difficulty of 
assigning particular actions to one or the other of our 
categories is another thing, we may next perceive that the 
former difficulty ij obviated by the distinction which I 
have imposed, and that the latter only arises from the fact 
that on the objective side there is qo distinction im- 
posable. The fonher difficulty is obviated by the distinc- 
tion which I have drawn, simply because the distinction 
is itself a definite one. In paitieular cases of adjustive 
action we may not always be able to affinn whether con- 
sciousness of their performance is present or absent ; but, 
as I have already said, this does not affect the validity of 
our definition ; all we can say of such cases is that if the 
performance in question is attended with consciousness it 
is instinctive, and if not it is, reflex. 

And the difficulty of assigning particular actions to one 
or other of these two categories arises, as I have said, 
merely because on the objective side, or the ‘side of the 
Ufarvous system, there is no distinction to be drawn. 
Whether or not a neural process is accompanied by a men- 
tal^ pi^ces^, it is in itself the same. The advent and de- 
velopmeAt of consciousness, although progressively con- 
vertings reflex action into instinctive, and ins,tinctive into 
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ffatijbnal, does this excfusively in the sphere of suhjec- « 
tivity ; the nervous paPocesses engaged are throughout the 
same in kind, and differ only in the rflative ^degrees of 
their complexity^ Therefore, as Jhe dawn of consciousness^ 
or the rise of the mind-element is gradu^ft |ind undefined, 
both in the animal kingdom and in the growing child, *it 
is but necessary that in the early morning, as it were, of 
* consciousness any distinction between the mental and the 
non-mental should \)e obscure, and generally impossible to 
determine. Thus, for instance, a child at birth doee not 
close its eyes upon the near approach of a threatening 
body, and it only learns to do so by ^degrees as the result 
of experience ; at first, therefore, the action of closing the^ 
oyelids in order to protect J^he eyes may be* ^id to be* 
instinctive, in that it involves tte mind-element: ^ ^et it 
afterwards becomes a reflex which asserts itself even in 
opposition to the will. And, conversely, sucking in a 
new-born child, or a child in utero^ is, in accordance with 
my definition, a reflex action ; yet in later life, when con- 
sciousness becomes more developed and the^chjld se^ka the 
breast, sucking may prc^erly be called* an instinctive 
action. Therefore it is that, as in the ascending scale 
, of objective complexity the mind-elemeift arises and 
advances gradually, many particular crises which occupy 
the undefined boundary between reflex action and instinct 
cannot be assigned with^onfidence either to the one region 
or to the other. 

We see then the point, and the only point, wherein 
instinct can be consistently separated from reflex action ; 
viz., in presenting a mental constituent. N§xt we must* 
consider wherein instinct may be separated from reason. 
And for this purpose we mqy best begin by considering 
what we mean by reason. ^ 

The term ‘ reason ’ is used in significations almost as 
various as those which are applied to ‘ instinct.’ Some- 

* I.e.f ancestral, as well as individual. If the race had not always 
had occasion to close the eyelids to prdtdbt the eyes» it is certain that 
the young child woulc^ not so quickly learn to do so in*virtue o# its 
own individual experience alone ; and as the action cannot attri- 
buted to any process of conscious inference, it is not rational ^ but we 
have seen that Jt is not originally reflex ; therefore it is Instinctive * 



14 • INTRODtrOTION. 

times it stands for all the^ distinctively human faculties 
taken collective^, and in antithesis the mental faculties 
of the br^ite ; wRile at other times it is taken to mean the 
, disytinctiv^y human faculties of intellect^ 

Dr, Johnson* defines it as ‘the power by which man 
deduces ospe proposition from another, and proceeds from 
premises to consequences/ ^ This definition presupposes 
language, and therefore ignores all ca^es of inference^ not 
thrown into the formal shape of predication. Yet even in 
man«the majority of inferences drawn by the mind never 
emerge as articulate propositions ; so that although, as 
we shall have occasioA fully to observe in my subsequent 
‘work, there is much profound philosophy in identifying 
^ reason with speech as theyt^were identified in the term 
Logbs, yet for purposes of careful definition so to identify 
intellect with language is clearly a mistake. 

More correctly, the word reason is used to signify the 
power of perceiving analogies or •ratios, and is in this 
sense equivalent to the term ‘ ratiocination,’ or the faculty 
of deducing ^nferepces from a perceived equivalency of 
relations. Such ^.is the only*use of the word that is 
strictly legitimate, and it is thus that* I shall use it 
throughout the present treatise. This faculty, however, 
of balancing relations, drawing inferences, and so of ¥ore- 
casting probabilities, admits of numberless degrees ; and 
as in the designation of‘its lowenrmanifestations it sounds 
somewhat unusual to employ the word reason, 1 shall in 
these cases frequently substitute the word intelligence. 
Where we find, for instance, th^t an oyster profits by 
individual eyperienee, or is able to perceive new relations 
and suitably to act upon the result of its perceptions, I 
think it sounds less unusuaUto speak of the oyster as dis- 
playing intelligence than as displaying reason. On this 
account I shall use the former term to signify the lower 
degrees of the ratiocinative faculty ; and thus*in my usage 
if^will be opposed to such terms as instinct, reflex action^ 
&c., in the same manner ^s the term reason is so opposed. 
This ds appoint which, for the sake of •clearness, I desire 
the readfer to retain in his memory. I shall always speak 
of* intelligence and intellect in antithesis to ipstinct, emo- 
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•tion, and the rest, as implying mental faculties the same 
in kind as those whioft in ourselves we calk rational. 

Now it is notorious that no distinct Une can J)e drawn 
between instincj and* reason. JVhether we look to Jbhcv 
growing child or to the ascending scale of g,nimal life, we 
find that instinct sha^les into reason by imperceptible 
degrees, or, as J^ope expresses it, that these principles are 
* ‘ for ever separate, yet for ever near.’ Nor is this othei 
than £he principles of evolution would lead us to expect, 
as I shall afterwards have abundant occasion to ghow. 
Here, however, we are only concemid with drawing whal 
distinction we can between instinct and reason as these 
faculties are actually presented to our observation. And* 
this in a general way it is nq£ difficult to do. * , ' 

We have seen that instincf involves ‘mental opera- 
tions,’ and that*by ^his feature it is distinguished from re- 
flex action ; we have now to consider the features by whici ; 
it is distinguished fr#m reason. These are accurately, 
though not completely, conveyed by Sir Benjamin Brodie. 
who defines instinct as ‘a principle^ by whiph ahimah- 
are^ induced, independei^tly of expei;jence and reason- 
ing, to the peiformances of certain voluntary acts, which 
, are necessary to iheir preservation as iildividuals, oi 
to the continuance of the species, ftr in* some other 
way convenient to them.’' This definition, as I have 
said, is accurate as fan as it goes, but it does not state 
vith sufficient generality and terseness that all instinctive 
action is adaptive ; nor does it clearly bring out the dis- 
tinction between instinct and reason which is thus well 
conveyed by the definition of Hartmann, whq says in hi*; * 
‘ Philosophy of the Unconscious,’ that ‘ instinct is action 
taken in pursuance of an end, but without conscious per- 
ception of what the end is.^ This definition, however, is 
likewise defective ’in that it omits another of the im- 
portant diffdrentiflB of instinct — namely, the uniformity of 
instinctive action as performed by different individuals jof 
the same species. Including this feature, therefore, W(‘ 
may more accurately and completely define itistii^ct»as 
mental action (whether in animals or human •beings), 

• • * Psycholi^ioal Pesearolies, p. 187. * • 
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directed towards the accomplishiilg of adaptive movenleiii 
antecedent to^ individual experiertge, without necessary 
knowledge of tie relation between the means employed 
the eflds attained, but similarl}* performed under the 
* same appropriate circumstances by a!l the individuals of 
the same species. Now in every ^ one of these, respects, 
with the exception of contaij^ing a mental^constituent and 
in being concerned in adaptive action, instinct differs from*' 
reason. For reason, besides involvmg a mental con- 
stituent, and besides being foncerned in adaptive action, 
is alWys subsequenljto individual experience, never acts 
but upon a definite afid often laboriously acquired know- 
i ledge of the relation between means and ends, and is very 
. far from being always sifeiilarly performed under the same 
appropriate circumstanced by all the individuals of the 
same species. 

Thus the distinction between instinct and reason is 
both more definite and more manifald than is that between 
instinct and reflex action. Nevertheless, in particular 
cases •there is as much difficulty in classifying certain 
actions as instinctive or rational;^,as there is in cases where 
the question lies between instinct and reflex action. And 
the ei^planation of this is, as already ob'^erved, that instinct ^ 
passes into reason by imperceptible degrees ; so -that 
actions in the main instinctive are very commonly 
tempered with what Pierre Hub^r calls * a little dose of 
judgment or reason,’ and vice versa. But here, again, the 
‘ difficulty which attaches to the classification of particular 
actions has no reference to the validity of the distinctions 
between the two classes of actions ; these are definite and 
precise, whatever difficulty there may be in applying them 
to particular cases. 

Another point of difference between instinct and 
reason may be noticed which, although not of invariable, 
is of very general applicability. It will have been 
observed, from what has already been said, that the 
essential respect in which, instinct differs from reason con- 
sists in th3 amount of conscious deliberation which the 
two j^ocisses respectively involve. Instinctive actions are 
actions which, owing to their frequent repetitioji, become 



INTRODUCTION. 


# 

17 

, so* habitual in the course of generations that all the , 
individuals of the sa^tie species autoinaticifclly perform the 
same actions under the stimulus supjiied b;j,the same 
appropriate circ|imst»nces. Kajional actions, on the othe^ 
hand, are actions if^hich are required to meqj; circumstances 
of coiriparatively mre pccuiTence in the life-hisjory of tlie 
species, and wjjfich therefore^an only be performed by an 
intentional effort of adaptation. Consequently there arises 
the subordinate distinction to which 1 allude, viz., that 
instinctive actions are only .performed undeF parijcular 
circumstJinces which have been fjrequently experienced 
during the life-history of the specie s; whereas rational 
actions are performed under varied circumstixnces, an(f 
serve to meet novel exigeqgieif* which may fi^ver beforo 
have occurred even in the life-fiistory of the individual. 

Thus, theif, upon the whole, we may lay down our 
several definitions in their most complete form. 

Keflex action is aon-menlal neuro-muscular adjust- 
ment, due to the inherited metrhanism of the nervous 
system, which is formed to resxxond to particular arid often 
recurring stimuli, by giving rise to pi\rti8ular movements 
of an adaptive though not of an intenfional kind. 

Instinct is reflex action into which thei'e is inaported 
thep element of consciousness. The iserm Is .therefore a 
generic one, comprising all those faculties of mind which 
are concerned in conscious and adaptive action, antecedent 
j o individual experience, without necessary knowledge of ^ 
the relation between means employed cand ends attained, 
but similarly performed undhr similar and frequently re- 
curring circumstances by all the individuals of the same* 
species. * 

Keason or intelligence is j;he faculty which is concerned 
in the intentional adaptation of means to ends. It there- 
fore implies the conscious knowledge of the relation be- 
tween meahs employed and ends attained, and may be 
exercised in adaptation to circumstances novel alike^to 
the experience’of the individuahamd to that of the species. 

I 7758 
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CHAPrfeR I. 

APPLIOATpON OF THE FOREGOING PRINCIPLES TO THE 
LOWEST ANIMALS. 

Protozoa. 

'No one oan have watcfifjd'^/the movements of certain 
Infusoria without feeling it difficult to beheve that these 
little animals are not actuated by some amount of intelli- 
gence. Even if the manner in which they avoid collisions 
be attributed entirely to repulsions iet up in the currents 
which by their movements they create, any such mechanical 
explanation certainly cannot apply to the small creatures 
seeking one another for the purposes of prey, reproduction,, 
or, as it sometimes seems, of mere spoit. There is a 
common and "well-known rotifer whose body is of a cup 
shape, provided with a veiy active tail, which is arme5 at 
its extremity with strong forceps. I have seen a small 
specimen of this rotifer seize a much larger one with its 
forceps, and attach itself by this means to the side of the 
cup. The large rotifer at 9 nce became very active, and 
swinging about with its burden until it came to a piece of 
weed, it took firm hdld of the weed with its own forceps, 
and began the most extraordinary series of movements, 
which were obviously directed towards ridding itself of the 
encumbrance. It dashed from aide to side in all directions 
with a vigour and suddenness which were higyy astonish- 
ing, so that it seemed as if the animalcule would either 
break its forceps or wrench its tail from its body. No 
movements could possibly* be better suited to jerk off the 
off^ndfn^ object, for the energy with which the jerks were 
given, now in one direction and now in another, were, as I 
have sifid, most surprising. But not less su^vising waa 
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• the tenacity with which th^ smaller rotifer retained its • 
hold ; for although •one might think 1^t,t it was being 
almost jerked to pieces, after each bou/ of je^Jdng it was 
seen to be still latjadfied. This^ trial of strength, whiclj 
must have involved an immense expenditure of energy^ in 
proportion to the size of the animals, lasted for several 
minutes, till leventually tlie small rotifer was thrown 
violently away. It then returned to the conflict, but did 
not succeed a second time in establishing its hold. The 
entire scene was as like intelligent action on the jsirt of 
both animals as could well be imagined, so that if we were 
to depend upon appearances alone, this one observation 
would be sufficient to induce me to attribute conscioufi 
determination to these micr<%c)^ical organisrns* • ^ 

But, without denying that conscious determination may 
here be present, or involving ourselves in the impossible 
task of proving such a negative, we may properly affirm 
that until an animalcule shows itself to be teachable by in- 
dividual experience, we have no sufficient evidence derived 
or derivable from any number of sucjji apparently*intelli- 
gent movements, that conscious deteri^inat^on is present. 
Therefore, I need not wait to quote the observations of 
the sundry microficopists who detail facts^more k>t less 
similar to the above, with expressions df their belief that 
microscopical organisms display a certain degree of instinct 
or intelligence as distinguished from mechanical, or wholly 
cion-mental adjustment. But there are some observations^ 
relating to the lowest of all animals, and made by a com- 
petent person, which ai’e so remarkable that I shall have to 
(jncte them in full. Tl^ese observatlbns are, recorded by 
Mr. H. J. Carter, F.K.S., in the ‘Annals of Natural 
Histoiy,’ and in his opinion •prove that the beginnings of 
instinct are to be found sojow down in the scale as the 
Rhizopoda. He says : — ‘ Even A thealium will confine 
itself to the water of the watch-glass in which it may be 
placed when away from sawdust Jind chips of wood amcvng 
which it has been living ; but if the watch-glass be placed 
upon the sawdust^ it will veiy soon make its wdj^ oi^er^the 
side of the watch-glass and get to it.’ 

This i^ certainly a remarkable observation ; for ft seems 
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► to show that the rhizopod distinguishes the presence, of* 
the sawdust ontaide the watch-glassr, and crawls over the 
brim of tli^ latt(\' in order to get into more congenial 
•quaprters, while it is contorted with the yaf er in the watch- 
gliiss so long ai Chore is no sawdust outside. Bui: to pro- 
ceed : « • 

On one occasion, while investigating the* nature of some 
large, trjmsparent, spore-like elliptical c6lls (fuiigjil?) whose 
protoplasm yas rotjxting, while it was at the same time charged 
with triangular grains of starch, I observed some actinophoroiis 
rhizopods creeping abo^it them, which had similarly shaped 
crains of starch in their interior ; and having determined the 
^ture of these grains in both by the addition of iodine, I 
*tleansed the*glasscs, and ptdeod „ under the microscope a new 
porti6n of the sediment from the basin containing these cells and 
actinophryans for further examination, wKen T observed one of 
the spore-like cells had become ruptured, and that a portion of 
its protoplasm, charged with 'tho triangular starch-grains, was 
slightly protruding through the crevice. It then struck me 
that tli) actinophryans had obtained their starch-grains from 
this source;' and V while looking at the ruptured cell, an acti- 
7iophrys made ,its appearance, and cereeping round the cellj at 
last arrived at the crevice, from which it extrieated one of the 
grains of starch mentioned, and then crept off to a good dis- 
tance. Presently, however, it I’etiimed to the same cell ; •and 
although there were now no more starch-gi’ains protruding, the 
actinophrys managed ugjiin to extrjjct one from the interior 
through the crevice. All this was repeated several times, 
showing that the actinophrys instinctively knew that those wer6 
nutritious gi*ains, that they wem conhiined in this cell, and 
.that, although each time after incepting a grain it went away 
tb some distance, it kitew how to fii\d its way back to the cell 
again which fumished this nutriment. 

On another occiision I saw an actinophrys station itself 
close to a ripe spore-cell of pythi^yn^ which was situated upon 
a filament of Spirogyra crassa, and as the young ciliated 
monadic germs issued foi’th, one after another, from the dehis- 
cent spore-cell, the actinophrys remained by it and caught 
e\fery one of them, even t^ the last, when it retii-ed to another 
part of th^ field, as if instinctively conscious that there was 
nothing i^ore to be got at the old place. 

But^by far the greatest feat of this kind that ever presented 
itself to me was the catching of a ^oung acmetor by an old 
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» Bliiggish amcaha, as the former ^left its parent; and- this took* 
place as follows : — •* . i 

In the evening of the 2nd of June, 185S|!, in Boipbay, while 
looking through^ mioroscope at some Eu^Unoe^ &S,, which had 
been placed aside f(»* examination in a watoh-glass, my eye fell 
upon a stalked and triangular acineta (A, m?/!ftacinal), around 
which an amceba was deeping and lingering, as i^ey do when 
they are in qucSt of food. Buf knowiflg the antipathy that the 
amoeba, like almost every other infusoiian, has to the ten- 
tacles of the acineta, I concluded that the amceba was not en- 
couraging an appetite for its whiskered companion^ whei^l was 
surprised to find that it crept up the iitem of the acmeta, and 
wound itself round its body. This mftrk of affection, too much 
like that frequently evinced at the other end of the scale, evem 
where there is a mind for its c#ij^f>l, did not long remain with; 
out interpretation. There was a young admta, “tendoi*, and • 
without poisonuus tentacles (for they are not developed at bii’th), 
just ready to make its exit from the parent, an exit which takes 
place so quickly, and is followed Jby such rapid bounding move- 
ments of the non-ciliafled acineta, that who would venture to 
say, d priori, that a dull, heavy, sluggish amoeba could catch 
such an agile little thing 1 But the amoeba arq as finerring 
aq|d unrelaxing in their gr§sp as they aio uifrelenting in their 
cruel iuceptioi\,s of the living and the dead, Vhen they serve 
them for nutrition ^ and thus the amoeba, placing itse^ round 
thft ovarian aperture of the acineta, recqjved the young one, 
nurse-like, in its fatal lap, incepted it, descended from the 
parent, and crept oflf. Being unable to conceive at the time 
that this, was such an adb of atrocity on the part of the amoeba 

•as the sequel disclosed, and thinking that the young acineta^ 
might yet escape, or pass into some other form in the body of 
its host, I watched amoeba for some time afterwards, until 
the tale ended by the young acineta bectming divided into two ' 
parts, and thus in their fespective digestive spaces ultimately 
becoming broken down and digested.' 

With regard to these ^remarkable observations it can 
only, I think, be said that although certainly very sug- 
gestive of •something more than mechanicfd response to 
stimulation, they are not sufficiently so to justify us^ in 
ascribing to tliese lowest members of the zoological scale 
any rudiment of truly mental action. The siAject, how- 

H. J. Carter, F.R.S., AnnaU of Natmal History, 3rd Seizes, 1863, 
pp. 46-6. \ • 
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tever, is here full of diflBculliy, and ..not the least so jon 
account of the- tamoeba not only having no nervous 
system, no ol^iervable organs of any kind ; so that, 
although we may suppose t that the adaptive movements 
described by Mir/Carter were non-mental, it still remains 
wonderful that these movements should be exhibited by 
such apparently unorganised^^^creatures, seeing that as to 
the remoteness of the end attained,, no less than the 
complex refinement of the stimulus to which their 
adaptive response was^ due, the movements in question 
rival the most elaborai^ of non-mental adjustments else- 
where performed by the most highly organised of nervous 
systems. , , ^ 

' • * Godfnlerata. 

* ( 

Dr. Eimer attributes ^ voluntary action ’to the Medusas, 
and indeed draws a sharp, distinction between what he 
considers their ‘ involuntary ’ and ‘ v8limtary ’ movements. 
In thisi distinction, however, I do not at all concur ; for 
although I am- welh acquainted with the difference be- 
tween the active and slow rhytSim upon which the dis- 
tinction is founded, I see no evidence * whatever for 
supposihg that tlie difference involves* any psychological 
element. The active swimming is produced by stimu- 
lation, and is no doubt calculated to lead to the escape of 
the organism ; but this fact certsfinly does not parry us 
beyond the ordinary possibilities of reflex action. And 
even when, as in some species is^ constantly the case, 
boats of active swimming appear to arise spontaneously 
or without observabte stimulation, the fact is to be at- 
tributed to a liberation of overplus ganglionic energy, 
or to some unobservable stimulation ; it does not justify 
the supposition of any psychical element being con- 
cerned.^ 

M‘Crady gives an interesting account of a medusa 
which carries its larvas on the inner sides of its bell- 
shaged body. The manubrium, or mobile digestive cavity 

> For an^account of the natural movements of the Medusae and the 
effects of, stimulation upon them, see Croonian Lecture in Phil, Trdnt, 
1875’, and also Phil. Trans. 1877 and 1879. r 
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•of the animal, depends, as in^the other Medusa, from the 
summit of the concave surface of the belj, like a clapper 
or tongue. Now M‘Crady observed thi^ depending organ 
to be moved firit to fine side an^ then to the other side 
of the bell, in order to give suck to larva on the* 
sides of the bell — ^theJarva dipping their long^noses into 
the nutrient flfdds which thaib organ of the parent’s body 
oontained. I cite Jhis case, because if it occurred in one 
of the higher animals it would probably be called a case 
of instinct; but as it occurs in so low an amma^as a 
jelly-fish, it is unreasonable to suppose that intelligence 
can ever have played any part in originating the action. 
Therefore we may set it down as the uncompoundei 
result of natural selection. * * • 

Some species pf medusae — ^notably Sarsia — seek the 
light, crowding into the path of a beam, and following it 
actively if moved. They derive advantage from so doing, 
because certain smali Crustacea on which they feed like- 
wise crowd into the light. The seeking of light by these 
medusao is therefore doubtless of the nature of a reflex 
action which has been lieveloped by ^afural selection in 
order to bring»the animals into contact mth their prey. 
Paul Bert has found that Daphnia pulex Seeks the light 
(especially the yellow ray), and Engelftann* Bas observed 
the same fact with regard to certain protoplasmic organisms. 
But in none of these^or other such cases is there any 
•evidence of a psychical element being concerned in the 
process. 

Echinodermata. 

Some of the natural movements* of these animals, as 
also some of their movements under stimulation, are very 
suggestive of purpose ; buiy I have satisfied myself that 
there is no adequate evidence of the animals being able to 
profit by iiyiividual experience, and therefore, in accordance 
with our canon, that there is no adequate evidence of their 
exhibiting triply mental phenomena. On the other hand, 
the study of reflex action in th*ese organisms is full of 
interest — so mudi so that in my next work t shajl lake 
them as typical organisms in this connection.' 

* See OMonian Lecture, 1881, in forthcoming issue of Phil. Trhnt, 
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Mr. Darwin^has now in the press "a highly interesting 
work on the habfes of earth-worms. It appears from his 
observations that the manner in which fch^se animals draw 
dgwn leaves, &3., into their burrows is strongly indicative 
of instinctive action, if not of intelMgent purpose' — seeing 
that they always lay hold of the part of ‘♦che leaf (even 
though an exotic one) by the traction of which the leaf 
will olfer least resistance to being drawn down. But as 
this work mil so shortly be published, I shall not forestall 
any of the facts which it has to state, nor should I yet 
like to venture an opinion as to how far these facts, when 
considered p,ltogether, would justify any inference to a 
'truly mental element as eil^ing in these animals. 

df the land leeches in Ceylon, Sir E, Tennent gives 


an account which likewise seems to bespeak intelligence 
as occurring in annelids. He says ; — 

In moving, the land leeches have the power of planting one 
extremity on the earth and raising the other perpendicularly to 
watch for their nctim. Such is their vigilance and instinct, 
that on the apppoachi of a passer-by to a spot which they in&st, 
they may be seen amongst the grass and fallen leaves on the 
edge off. a native path, poised erect, and* preparing for their 
attack on man and< horse. On descrying their prey the/ ad- 
vance rapidly by semicircular strides, fixing one end firmly and 
arching the other forwards, till by successive advances they can 
lay hold of the traveller’s foot, when they disengage themselvea 
from the ground and ascend his dress in search of an aperture 
to enter. In these encounters the individuals in the rear of a 
party of travellers in the jungle invariably fare worst, as the 
leeches, once warned ‘of their approach, congregate with sin- 
gular celerity.* 


* Natural History' of Ceylon^ p. 481. 
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CHAPTER II. 

^ MOLLUSCA. 

I SHALL treat of the Mollusca before the Articulatay 
because as a group their iiftelligence is not so high. 
Indeed, it is not to be expectefl that the class of 
animals wherein the ‘ vegetative ’ functions of nutri-, 
tion and reproduction predopiinate so largely over the 
animal functions of sensattdfi^ locomotion, sl^puld* 
present any considerable degree of intelligence. Never- 
theless, in the only division of the group which has 
sense organs and powers of locomotion highly developed 
— ^viz., the Cephalopoda — we meet with large cephalic 
ganglia, and, it would appear, with no small develop- 
ment of intelligence. Taking, however^ •thd sub-king- 
doift in ascending ordei^ I shall present all the 
trustworthy evidence that I have been able to collect, 

' pointing to the hipest level of intell^ence that *is at- 
tained by the lower members. 

The following is quoted from Mr. Darwin’s MS. ; — 

Even the headless oyster seems to profit from experience, 
for Dicquemase (‘Journal de Physique/ vol. xxviii. p. 244) 
asserts that oysters taken from £b depth never uncovered by the 
sea, open their shells, lose the water within, and perish; but. 
oysters taken from the sam^ place and d^pfh, if kept in reser- 
voirs, where they are occasionally left uncovered for a short 
time, and are otherwise incomi][V)ded, learn to keep their shells 
shut, and then live for a mucl^ longer time when taken out of 
the water/ 

* This fact* is also stated by Bingley, A?ii7nal Biography ^ vol. iii. 
p. 464, and is now turned to practical account in the so-called ‘ Oyster- 
schools * of France, The distance from the coast to Paris being tbo 
gn^eat for the newly dredged 03 rsters to tf-avel without opening their 
shells, they are first tajight in the schools to bear a longef and loilger 
exposure to the air without gaping, and when their education *in this 
respect is completed they arq sent on their journey to the mcj^ropolis, 
where they a^riye with closed shells, and in a healthy condition. • 
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f. 

Some evidence of intelligence , seems to be displayed 
by the razor-fi^lhi For the animals' dislike salt, so that 
when this *is sprinkled above their burrows in the sand, 
c.they come to the surface *and quit thei^ Ikbitations. But 
if the animal is once seized when it comes to the surface 
and afterwards allowed to retire into its burrow, no 
amount of salt will force it £^ain to come to the surface.' 

With regard to snails, L. Agassiz writes : ‘ Quiconque 
a eu I’occasion d’observer les amours des limapons, ne 
saiurait metee en dqute la? seduction deployee dans les 
mouvements et les azures qui preparent et accomplissent 
^le double embrassement de ces hermaphrodites.’ ® 

Again, Jlr. Darwin’s wMS. quotes from Mr. W. White ^ 
‘a curious ‘-•exhibition of infeibgence in a snail, which does 
not seem to have admitted of mal-observation. This 
gentleman ‘fixed a land-shell mouth uppermost in a 
chink of rock ; in a short time the snail protruded itself 
to its utmost length, and, attaching its foot vertically 
above,j t/ried to pull the shell out in a straight line. Not 
succeeding,* it rf^sted for a few minutes and then stretched 
out its body on the* right side aVid pulled its utmost, but 
failed. Besting again, it protruded its f6ot on the left 
side, jftilled with its full force, and fiekd the shell. This 
exertion of force in three directions, which seems so 
geometrically suitable, must have been intentional.’ 

If it is objected that snail shfells must frequently be 
» liable to be impeded by obstacles, and therefore that this 
display of manceuvring on the part of their occupants is to 
be regarded as a reflex, I may remark that here again we 
have one of ihose iicessantly recurring cases where it is 
difficult to draw the line between intelligence and non- 
intelligence. For, granting chat the action is to a certain 
extent mechanical, we must still recognise that the 
animal while executing it must have remembered each of 
the two directions in which it had pulled ineffectually 
b6fore it began to pull in the third direction ; and it is 
improbable that snail shells are so frequently caught in 
po^tioni^ from which a pull in only one direction will 

^ * Bingley, he. eit, vol. iii. p. 449. 

* * De VEstphee et dela Clause, 1869, p. 106. 

■ A Londoner's Walk to Edinburgh^ p. 166 (1866). 



MOLLUSCA. 


27 

Velease them, that natural selection would have developed 
a special instinct to try pulling successively in three 
directions at right angles to one another/' t • 

The only ottfar ^instance tha<?I have met with of the, 
apparent display of intelligence in snaifsis the remark- 
able one which Mr. Dsfifwin gives in his ^ Descent of Man/ 

» on the authority of Mr. Loflldale. • Although the inter- 
pretation which is assigned to the fact seems to me to go 
beyond anything that we should have reason to expect of 
snail intelligence, I cannot ignore, a fact wHich stands 
upon the observation of so good aj authority, and shall 
therefore quote it in Mr. Darwin’s words : — 

These animals appear also sm^piible of some degree of per- 
manent attachment : an accur&C^Cobserver, Mr. Lansdalp, in-* 
forms me that h^ pl^ieed a pair of land-snails (Helix poTnatia)^ 
one of which was weakly, into a small and ill-provided garden. 
After a short time the strong and healthy individual disap- 
peared, and was traced by its track of slime over a wall into an 
adjoining well-stocked garden. Mr. Lonsdale concluded that 
it had deserted its sickly mate ; but jifter an absence of ifwonty- 
four hours it returned, and apparently coifimiAlcatcd the result 
of its successful^exploration, for both thdh started along the 
s.ame track, and disappeared over the wall.^ * 

in this case the fact must be accepted, seeing that it 
stands on the authority of an accurate observer, and is of 
so definite a kind as ngt to admit of mistake. Conse- 
quently \^e are shut up to the alternative of supposing 
the return of the healthy snail to its mate a mere acci- ^ 
dent, and their both going oVer the wall into the well- 
stocked garden another mere accideni:, or acquiescing in* 
the interpretation whicB Mr. Darwin assigns. Now, if 
we look closely into the matter, the chances against the 
double accident in question are certainly so considerable 
as to render the former supposition almost impossible. 
On the othet hand, there is evidence to prove, as I shall 
immediately show, that a not distantly allied animal is 
unquestionably* able to remember a particular locality as 
its home, and habitually to return to this locality after 
feeding. Therefore, in view of this analogous mnd cor- 


* Descent of Man, pp. 262-3. 
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loborative case, the improbability of the snail remembei^ng' 
for twenty-foufp hours the position of its mate is very 
much rediced ; ^hile the subsequent co;pmunication, if 
*it ^ok place, would onJy require to h;]ve been of the 
nature of ‘ follow me,’ which, as we shall repeatedly find,, 
is a degree of communicative ability which manj inverte- 
brated animals possess. Therefore, in vie^z of these con- 
siderations, I incline to Mr. Darwin’s opinion that the facts 
can only be explained by supposing them due to intelli- 
genoe on the part of the snails. Thus considered, these 
foots are no doubt very remarkable ; for they would appear 
to indicate not merely accurate memory of direction and 
' locality for twenty-four hours, but also no small degree of 
-something akin to ‘ perithw^ent attachment,’ and sympa- 
thetic desire that another should sharq in the good things 
which one has found. ‘ 

The case to which I^have just alluded as proving 
beyond all doubt that some Gasteropoda are able to retain 
a very precise and accurate memory of locality, is that of 
the common lynpet. 

Mr. J. Clarke Hawkshaw pr^blishes in the Joumai of 
the Linnaean Society the following account of the habits 
in question : — 

The holes in the chalk in which the limpets are often to be 
found are, I believe, excavated in a great measure by rasping 
from the lingual teeth, though I doubt whether the object is to 
form a cavity to shelter in, though the cavities, when formed, 
may be of use for that purpose. It must be of the greatest im- 
portance to a limpet that, in order that it may insui*e a firm 
adherence to fhe rock^ its shell should fit the rock accurately ; 
when the shell does fit the rock accurately, a small amount of 
muscular contraction of the animal would cause the shell to ad- 
here so firmly to a smooth surface as to be practically im- 
moveable without fracture. As the shells cannot be adapted 
daily to different forms of surfoce, the limpets generally return 
to the same place of attachment. I am sure this is the case 
with many ; for I found shells perfectly adjusted to the uneven 
surfaces of flints, the growth of the shells being in some parts 

« ^ 

> The f lets, however, in order to sustain such conclusions, of course 
require corroboration, and it is therefore to be regretted that Mr. Lons- 
dale did not experimentally repeat the conditions. 
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•distorted and indented to suit inequalities in the surface of the 
flints. ... « 

1 noticed sigi^ that limpets prefer a har(|r, smooth, surface to 
a pit in the chalU Onione surface of a large bloSk, overfall 
sides of which limj^ts were regulaidy and 4 )lentifully distri-* 
buted, there were two flat fragments of a fdfesil shell about 
3 inches iy 4 inches, each embedded in the chalk. • The chalk 
» all round these ft^agments was ftee frofli limpets ; but on tlie 
smooth surflme of th& pieces of shell they were packed as closely 
as they could be. I noticed another case, which almost amounts, 
to my mind, to a proof that they prefer a smooth Surface to a 
hole. A limpet had formed a clearing J)n one of the sea- weed- 
covered blocks before referred to. In the midst of this clearing 
was a pedestal of flint lather more than one inch in diameter,* 
standing up above the surface#^ the chalk ; it -projected so ^ 
much that a tap from my hamidei* broke it off. On* the top of 
the smooth fractured surface of this flint the occupant of the 
clearing had taken up its abode. The shell was closely adapted 
to the uneven surface, which it would only fit in one position. 
The cleared surfixce was In a hollow with several small natunil 
cavities, where the limpet could have found a pit ready made to 
shelter in ; yet it preferred, after each excursion, tq climb up to 
the^top of the flint, the mo^ exposed point^in*aJll its domain.^ 

It appears Sertain from these observatiqns, which to 
son^e extent were aWcipated by those of Mr..h\ C. Lukis,^ 
that limpets, after every browsing excursion, return to 
one particular spot or home ; and the precise memory of 
direction.and locality infplied by this fact seems to justify 
fls in regarding these actions of the animal as of a nature * 
unquestionably intelligent. • 

Coming now to the cephalopoda^ there is no doubt, 
that if a larger sphere of* opportunity permitted, adequate 
observation of these animals would prove them to be 
much the most intelligent members of the sub-kingdom. 
Unfortunately, howeyer, this sphere of opportunity has 
hitherto begn very limited. The following meagre ac- 
count is all that I have been able to gather concerning 
the psychology, of these interesting animals. 

According to Schneider,® the Cephalopoda ^show un- 

* Journal lAnn. Soc. vol. xiv. p. 406 et seq^. 

* Mag, Nat, Hirt. 18.31, vol. iv. p. 346. 

\ \ Thieresche Wille, § 78. 
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mistakable evidence of consciousness and intelligetce^ 
This observer Ijad an opporftmity of .watching them for a 
long time^ in th| zoological station at jl^aples ; and he 
sajs that they appeared ^to recognise tljiir keeper after 
'they had for^stme time received thbir food from him. 
Eollmann narrates that an octopus, which had had a 
struggle with a lobster, folloyed the latter ^nto an adjacent 
tank, to which it had been removed for safety, and there • 
destroyed it. In order to do this Ihe octopus had to 
clim|) up rta vertical partition above the surface of the 
water and descend; the other side.' According to 
Schneider, the Cephalopoda have an abstract idea of 
‘water, seeking to return to it when removed, even though 
they do not see it. But^Jbhis probably arises from the 
sense of discomfort due tb exposure of their skin to the 
air ; and if we can call it an ‘ idea,’ it* is doubtless shared, 
by all other aquatic Mollusca when exposed to air. 

> Lelm der CephaUpodfa^ s. 21. 
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CHAPTER III, 

> 

AWlS. 

Within the- last ten or twelve years our information on 
the habits and intelligence of these insects hds been so 
considerably extended, that in here rendering a condensed 
epitome of our knowledge in this most interesting branch 
of comparative psychology, it will be found that the 
chapter is constituted principally of a statement of observa- ' 
tions and experi^oients which have been conducted during the 
short period named. The observers to whom we are mainly 
indebted for this large increase of our knowledge are Messrs. 
Bates, Belt, Muller, Mbggridge, Lincecum, MacCook, and 
Sir John Lubbock. From the fact that these naturalists 
conducted their observations in different , parts of the 
world and on widely different species of ants, it is not 
surprising that their results should present many points 
' of difference ; for this only shows, as we might have ex- 
pected, that different species of ants differ considerably in 
habits and intelligence. Therefore, in now drawing all 
these numerous observations to a focus, I shall endeavour 
show clearly their points of difference as well as their 
points of agreement ; and in order that the facts to be 
considered may be arranged in some kind of order, I shall , 
deal with them under tjie following •heads .'^Powers of 
special sense ; Sense of direction ; Powers of memory ; 
Emotions ; Powers of communication ; Habits general in 
sundry species ; Habits peculiar to certain species ; General 
intelligence of various species. 

Powers of Special Sense. 

I, 

Taking first the sense of sight, Sir John Lubbock made 
a number of experiments on the influence of light 3oloured 
by passing through various tints of stained glass, with the 
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following results. The ants which he observed greatly 
dislike the pr;^sence of light within their nests, hurrying 
about in ^search of the darkest comers wjien light is ad- 
mitted. The experiments showed tjiat tl^je dislike is much 
^ greater in the case of some colours than in that of others. 
Thus under a slip of red glass there were congrpgated on 
one occasfon 890 ants, undej greeii 544, ur^der yellow 495, 
and under violet only 5. To our eyes the violet is as opaque 
as the red, more so than the green," and much more so 
than the yellow. Yet, as the numbers show, the ants had 
scarcely any tendency to congregate under it : there were 
nearly as many iindvir the same area of the uncovered 
portion of the nest as under that shaded by the violet 
, glass. It is curious that th^ coloured glasses appear to act 
on the ants in a graduated series, which corresponds with 
the order of their influence on a photographic plate. Ex- 
periments were therefore made to test whether it might 
not be the actinic rays that were sq particularly distasteful 
to the ants; but with negative results. Placing violet 
glass 'above red produces the same effect as red glass 
alone. Obviously, therefore, the ants avoid the violet 
glass because the'y dislike the rays which it transmits, 
and do not prefer the other colours because they like the 
rays which they ^ transmit. Sodium, barium, strontnim, 
and lithium flames were also tried, but not with so much 
effect as the coloured glass. 

It has just been observed that the relative dislike which 
Sir John Lubbock’s ants showed to lights of different colours 
seems to be determined by the position of the colour in 
the spectrum — there being a regular gradation of intole- 
rance shown from the red to the violet end. As these ants 
dislike light, the question suggests itself that the reason 
of their graduated intolerance to light of different colours 
may be due to their eyes not being so much affected by 
the rays of low as by those of high refrangibility. In this 
eonnection it would be interesting to ascertain whether 
ants of the genus Alia show a similarly graduated intole- 
rance to the light in different parts of the spectrum ; for 
both Moggridge and MacCook record of this genus that it 
not only does not shun the light, but seeks it — coming to 
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the glass sides of their artificial nests to enjoy the light of 
n lamp. Possibly, therefore, the scale of preference to 
lights of different colours would be found in this genus to 
be the reverse cj that^ which Sir, John Lubbock has foi^nd 
in the case of the British species. j ' 

As regards heari^, Sir John Lubbock found that 
sounds of various kinds do jiot produce any effect upon 
the insects. Tuning-forks and violin notes, shouting, 
whistling, &c., wer^ all equally inefficient in producing the 
slightest influence upon the animals; and experiments 
with sensitive flames, microphone, telephone, &c., faifed to 
yield any evidence of ants emittii% sounds inaudible to 
human ears. 

Lastly, as regards the sense^Psmell, Sir John Lubbock 
found that on bringing a camers-hair brush steeped in 
various strong Scents near where ants were passing, “some 
went on without taking any notice, but others stopped, 
^nd evidently perceiving the Smell, turned back. Soon, 
however, they returned, and passed the scented pencil. 
After doing this two or three times, they general^ took 
no further notice of the scent. This •exjfbKmient left no 
doflbt onmymjnd.” In other cases the^ntsVere observed 
to wave about ancj throw back their antemae whgn the 
scented pencil was brought near. • • * 

That ants track one another by scent was long ago 
mentioned by Huber, and also that they depend on this 
sense for*their power of finding supplies which have been 
previously found by other ants. Huber proved their 
power of tracking a path previously pursued by their 
friends, by drawing his finger across jthe trail, so oblite- 
rating the scent at that point, and observing that when the 
ants arrived at that point they became confused and ran 
about in various directions till they again came upon the 
trail on the other side of thS interrupted space, when they 
proceeded on their way as before. The more numerous 
and ‘ systematic experiments of Sir John Lubbock have 
fully corroborated Huber’s observations, so far as these 
points are concerned. Thus, to give only one^ or twe of 
.these experiments ; in the accompanying woodcut (Fig. 1) 
A is the nest, B a board, nfg slips of paper, h and m 

D 
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similar slides of glass, on one of wliich, A, there was plsfced, 
pupae, while thg other, m, Vas left dqapty. Sir John Lub- 
bo({k watched two particular (marked) ants 
proceeding; from A tto A pad back again, 
carrying the pupae on % to the nest A. 
Whenever an ant ca^ie out of A upon B he 
transposed thg slips / and Therefore at 
the angle below n there was a choice pre- 
sented to the ant of tafang the unscented 
pathway leading to the full glass A, or the 
scented pathway leading to the empty glass 
m. The two ^marked ants, knowing their 
^ way, always took the right turn at the 
^ ^ angle ; bub tjie stranger ants, being guided 

only- by scent, for the mofet part took the wrong turn at 
the angle, so going to the empty glass m. ^ For out of 150 
stranger ants only 21 went to A, while the remaining 129 
went to m. Still the fact that alUthe stranger ants did 
not follow the erroneous scent-trail to m, may be taken to 
indicate that they are also assisted in finding treasure by 
the sense of si^ht, though in a ^lesser degree. Therefore 
Sir John Lubbock concludes that in finding treasure ‘ they 
are g\iided in some cases by sight, while in others they , 
track one ain'othervby scent.* 

As further evidence showing how much more ants de- 
pend upon scent than upon sight ,in finding their way, the 
following experiment may be quoted. In the accompany- 
ing woodcut (Fig. 2) the line marked I, 2, 3 represents 
the edge of a paper bridge leading to the nest ; A the 
‘ top of a pencil which is standing perpendicularly upon 
a board, represented by the general black surface ; B 
the top of the same penc^ when moved a distance of 
a few inches from its first position A. On the top 
of this pencil were placed some pupae. Sir John Lub- 
bock, after contriving this arrangement, marked an ant 
and put it upon the pupae on the top of the pencil. 
After she had made two journeys, carrying pupae from the 
' pencil to ‘the nest (the tracks she pursued being repre- 
sented by the two thick white lines), while she was in the 
nest he moved the pencil to its j^osition at B. . The thin 



Fig. 1. 
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jrhite line represents the course then pursued bj the ant 
in its endeavours to fii^d the pencil, which vias shifted only 
a few inches frjm A to B. That is, ‘ the anja on their 

• journey to the Siiftecl object travelled very often baak- 

• « 



Fig. 9. 

wards and forwards and round the spot, where tlie coveted, 
object first stood. Then l^hey woidd retrace Vheir steps 
towards the nest, wander hither and thither from side to 
side between the nest and tlie point A, and only after 
very repeated efforts around'the original site of the larvae 
reach, as it were, accidentally the object desired at B.’ 
Therefore the ants were clearly not guided by the sights 
of the pencil. • • 

The same thing is well shown by another* form of 
experiment. ‘ Some food W’as placed at the point (Figs. 
3 and 4) on a board measuring 20 inches by 12 iuches, 

• * D 2 
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and so arranged that the ants in going straight from it to 
the nest would (teach the board at the point 6, and after 

passing uTider the paper 
tuni-el would proceed 
between five pairs of 
wooden bricks, •each 3 
inches in length and 1| 
inches^ in height. When 
they got to know their 
way they went quite 
straight along the line d e 
to a. The board was then 



a 


Fig. 3. ^ 


twisted as shown in Fig. 4 The bricks and tunnel being 



arranged exactly in the 
same direction as be- 
fore, hut the board 
havingbeen moved, the 
line d e was now out- 
side them. The change, 
however, did not at all 
discompose the aqts; 
but instead of going, 
as before, through the 
tunnel and between 
the rows of bricks to 


Fig. 4. , a, they walked exactly 

. along the old path to eJ Keeping the board steady, but 



Fig. 6. 


moving the brick pathway 
to the left-hand corner of 
the board where the food 
was next placed (Fig. 5), 
had the effect of making 
the ant first go to the old 
position of the food at a, 
whence it veef ed to a new 
position, which we may 
call X. The bricks and 
food we^e then moved to- 


wards the right-hand comer of the board — i.e. over a dis- 


tance of 8 inches (Fig. 6). The ant now first went to a, 
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• then to Xy and not finding the food at either place, set to ' 
work to look for it 'at random, and wa^ only successful 
aftei' twenty-fi'^ minutes’ ^ • * 

wandering. • * 

And^ as evidence how 
much more dependence 
5 they place up^n scent in 
finding their way than 
upon any other of their 
faculties, it is desirable to 
quote yet one further ex- 
periment, which is of great 
interest as showing that ^ 

when their sense of smell • is made to contradict .theiif , 
sense of direction, they follow the former, notwithstanding, 
as we shall presently see, the wonderful accuracy of the 
information which is supplied to them by the latter. ^ If, 
when i\ niger were carrying off larvae placed in a cup on a 
piece of board, I turned the board round so that t^e side 
which had been turned towards the niest was away from it, 
ailfl vice versa, the ant^ always returned over the same 
track on the* board, and, in consequence,, directly away 
frqpi home. If I moved my board to the other sid5 of my 
artificial nest, the result was the same. Evidently they 
followed the road, not the direction.’ 

There can be little' doubt that ants have a sense of 
Ibaste, as they are so well able to distinguish sugary sub-t 
stances ; and it is unquestionable that in their antennae 
they possess highly elaborated organs of touch. , 

• ^ ^ • • 

Sense of Direction. 

As evidence of the accuracy and importance of the 
sense of direction in tlie* Hymenoptera, we must here 
adduce Sir John Lubbock’s highly interesting exj^eriments 
on ants — leaving his experiments in this connection on 
bees and w'asps to be considered in the next chapter. 
He first accustomed some ants (Lasius niger^ to go to 
and fro to food dver a wooden bridge. When jthey *had 
got quite accustomed 1,o the way, he watched when an ant 
-was upon <i bridge which could be rotated, and while* she * 
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was passing along it, he turned it rgund, so that end i.was 
at c, and c at 0, ‘ In most cases the ant immediately 
turned round also ; but even if she wen**i on to h or c, as 
c the case might be, as so($n as she d&n^e no the end of the 
bridge she turned round.’ Next, between the nest and 
the food iie placed a hat-box twelve inches in 'diameter 
and seven inches high, cuiScing two small holes, so that 
the ants in passing from the nest to the food had to pass 
in at one hole and out at the other. The box was fixed 
upon a central pivot,, so as to admit of being rotated easily 
without much frictioij or disturbance. When the ants had 
well learnt their way, the box was turned half round as 
soon as an ant had entered it, ‘but in every case the 
‘ ant turned too, thus retaining her direction.’ Lastly, 
Sir John took a disk of white pape**, vrhich he placed 
in the stead of the hat-box between the nest and the 
food. When an ant was on the disk making towards 
the food, he gently drew the disk ti) the other side of the 
food, so that the ant was conveyed by the moving surface 
in the same direction as that in which she was going, but 
beyond the point, to which she intended to go. Under 
these circumstances ‘ the ant did not turn lound, but went 
on ’ to the fiuther edge of the disk, when she seemed ‘ a 
good deal surprised at finding where she was.’ 

These experiments seem to show that the mysterious 
‘ sense of direction,’ and consequent faculty of ‘ homing,’ 
are in ants, at all events, due to a process of registering, 
and, where desirable, immediately counteracting any change 
, of direction, even when such change is gently made by a 
wholly closed chamber in which the animal is moving, and 
not by any muscular movements of the animal itself. And 
the fact that drawing the moving surface along in the 
same direction of advance as that which the insect is 
pursuing does not affect the movements of the latter, 
seems conclusively to show that the power of registration 
. has reference only to lateral movements of the travelling 
surface ; it has no reference to variations in the velocity 
of'’ advance along the line in which the animal is pro- 
gressing.* 

** Virile this MS. is passing through the press Sir John Lubbock has 
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Powers of Memory. 

• 

Little needfcere be said to prove that aijtiS display 
43 ome powers of viemofy ; for many of the observations sgad ^ 
experiments already detailed constitute a sfijfl&cient demon- 
stration of the statement that they do. Thus, foy instance, 
the general faclb that whenever an ant finds her way to a 
store of food or larvje, she will return to it again and again 
in a more or less direct line from her nest, constitutes 
Ample proof that the ant remopabers the way t# the ij|iore. 
It is of considerable interest, however, to note that the 
nature of this insect-memory appears to be, as far as it 
goes, precisely identical with that of memory in general. 
Thus, a new fact becomes irriipressed upon thei^ memory . 
by repetition^ and^the impression is liable to becbme 
effaced by lapse of time. More evidence on both these 
features of insect-memory will be adduced when we come 
to treat of the intelligence of bees ; but meanwhile it is 
-enough to refer to the fact that in his experiments on 
ants. Sir John Lubbock found it nepessary tp teaJbh the 
insects by a repetition ^f several lessons their way to 
treasure, if that way was long or unusual. 

With regard to* the duration of memor}^ it does not 
apjfear that any experiments have been made ; but the 
following observation by Mr. Belt on this point in the case 
of the leaf-cutting ant may here be stated. In June 1859 
he found his garden invaded by these ants, and following 
up their paths he found their^nest about a hundred yards 

jead another paper before the Linnaean Soci^tjy which contains some* 
important additional matter •concerning the sense tf direction in 
.ants. It seems that in the experiment above described, the hat-box 
was not provided with a cover or li^. i.e. was not a * closed chamber/ 
and that Sir John now finds the ants to take their bearings from the 
•direction in which they observe •the light to fall upon them. For in 
the experiment with the uncovered hat-box, if the source of light 
(candle) is moVed round together with the rotating table which sup- 
po'rts the box, the ants continue their way without making compen- 
sating changes in .their direction of advance. The same thing bappehs 
if the hat-box is covered, so as to make of*it a dark chamber. Direction 
of light being the source of their information that their grshmd is b%ing 
moved, we can understand why they do not know that it is being 
moted when it is moved in the direction of their advance, Sf in the 
experiment yit^ the paper slip. * 
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distant. He poured down their buijows a pint of common 
brown carbolic* acid, mixed with four buckets of water* 
The marauding parties were at once drajm oS from the 
tgaiden to meet the dangeir at home,^aivl the whole formi- 
c£p:ium was disorganised, the ants running up and down 
again in the utmost perplexity. Next day he found them 
busily employed bringing u|) the ant-food from the old 
burrows, and carrying it to newly formed ones a few yards 
distant. These, however, turned out to be only intended 
as temporalry repositories ; fcr in a few days both the old 
and the new burrows, were entirely deserted, so that he 
supposed all the ants to have died. Subsequently, how- 
ever, he found that they .had migrated to a new site, about 
'two hundred yards from the oid one, and there established 
themselves in a new nest. Twelve months later the ants 
again invaded his garden, and again he treated them to a 
strong dose of carbolic acid The ants, as on the previous 
occasion, were at once withdrawn from the garden, and 
two days afterwards he found ^ all the survivors at work on 
one track that led directly to the old nest of the year before,, 
where they were busily employed in making fresh exca- 
vations. Many were bringing along piece's of ant-food ^ 
from the nest most recently deluged with carbolic acid to 
that which had be^h similarly deluged a year before, and 
from which all tlie carbolic acid had long ago disappeared. 
‘ Others carried the undeveloped white pupae and larvae. 
It was a wholesale and entire migration;’ and the next day 
the nest down which he had J.ast poured the carbolic acid 
was entirely deserted. Mr. Belt adds : ‘ I afterwards found 
that when much disturbed, and many of the ants destroyed,, 
the survivors migrate to a new locality. I do not doubt 
that some of the leading minds in this formicarium recol- 
lected the nest of the year ©before, and directed the 
migration to it.’ 

Now, I do not insist that the facts necessarily point to 
thfcs conclusion ; for it may have been that the leaders of 
the migration simply stumbled upon the old and vacant 
nest by accident, and finding it already prepared as a nest, 
forthwith proceeded to transfer the food and pupae to it.. 
Still, as the two nests were separated from one another by 
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•SO ^considerable a (jjistance, this hypothesis does not 
seem probable, and the only other one opbn to us is that 
the ants remembered the site of their former h6me for a 
period of twelve m^n As. And this conclusion is rendeted^ 
less improbable from a statement of Kni4 Vogt in his 
‘ Thierstjtaten,’ to the* effect that for several •successive 
^ years ants fro A a certain nelt used to go through certain 
inhabited streets to a chemist’s shop 600 metres distant, 
in order to obtain access to a vessel filled with syrup. As 
it cannot be supposed that this vesgel was found in^suc- 
cessive working seasons by as many, successive accidents, 
it can only be concluded that the ants remembered the 
syrup store from season to season,. 

I shall now pass on to consider a class of highly^ re- 
markable facts, perhaps the most remarkable of the many 
remarkable facts connected with ant psychology. 

It has been known since the observations of Huber 
that all the ants of thrf same nest or community recognise 
one another as friends, while an ant introduced, from 
another nest, even though it be an ar^ of* the same 
species, is known at once to be a foreigner, synd is usually 
maltreated or ptit to death. Huber found that when he 
• removed an ant frdhi a nest and kept it aw^y froha its 
companions for a period of four months ft was still recog- 
nised as a friend, and caressed by its previous fellow- 
citizens after the manner in which ants show friendship, 
viz., by stroking antennas. 8ir John Lubbock, after re- 
peating and fully confirming these observations, extended 
them as follows. He first tried keepin^g the separated ant . 
away from the nest for a still longer period than fouif 
months, and found that even after a separation of more 
than a year the animal was recognised as before. He re- 
peated this experiment a number of times, and always 
with the same invariable difference between the recep- 
tion accordecl to a foreigner and a native — no matter, 
apparently, how^ long the native had been absent. 

Considering the enormous number of ants that go to 
make a nest, it seems astonishing enough that the^ should 
be all personally known to one another, and still ^more 
astonishing,tl\at they should be able to recognise members • 
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of their community after so prolongjed an absence. Think- 
ing that the facts could only be explained, either by all 
the ants ii^ the same nest having a peci^ar smell, or by 
, alh the members of the^ same conlmunity having a par- 
ticular pass-vfdird or gesture-sign. Sir John Lubbock, 
with the view of testing this theory, separated some ants 
from a nest while still in *the condition* of pupae, and, 
when they emerged from that state ^ as perfect insects, 
transferred them back to the nest from which they had 
beeu taken as pupae.^ Of course in this case the ants in 
the nest could never have seen those which had been 
removed, for a larval ant is as unlike the mature insect as 
a grub is unlike a beetle ; neither can it be supposed that 
a larva, hatched out away from the nest, should retain, 
when a perfect insect, any smell belonging to its parent 
nest — ^more especially as it had been natched out by 
ants in another nest ; * nor, lastly, is it reasonable to 
imagine that the animal, while stilba larval grub, can have 
been taught any gesture-signal used as a pass-word by the 
matured animjjls. <Yet, although all these possible hypo- 
theses seem be, thus fully excluded by the conditions 
of the experiment, the result showed unequivocally that 
the ants reco^ised their transformed Ikrv® as native-born 
members of their ^Dommunity. 

Lastly, Sir John Lubbock tried the experiment of 
going still further back in the life-history of the ants 
before separating them from the nest. For in September 
he divided a nest into two halves, each having a queen. 
At this season there were neither larvae nor eggs. The 
following April b6th the queens t^egan to lay eggs, and in 
August — i,e. nearly a year after the original partitioning 
of the nest — he took some of the ants newly hatched from 
the pupae in one division, and, placed them in the other 
division, and vice versa. In all cases these ants were re- 
•ceived by the members of the other half of * the divided 
nest as friends, although if a stranger were introduced into 
either half it was invali'iably killed. Yet the ants which 

' Iti8«to be noted that although ants will attack stranger ants 
intioduced from other nests, they will carefully tend stranger larva} 
ifliitdlarly introduced. j 
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•irere thus so certainly reco^ised by their kindred ants 
as friends had neves, even in the state of an egg, been 
present in that flivision of the nest before. On this highly 
remarkable factTSi^ Jfthn Lubbook says : — , ^ 

These observations seem to me conclusive *as far as they gp, 
and they kre veiy surprising. In my experiments of last year, 

, though the resmts were similar, still 4he ants experimented 
with had been broug);^t up in the nest, and Wei's only removed 
after they had become pupss. It might therefore be argued 
that the ants, having nursed them as larvae, recognised them 
when they came to maturity ; and though this would cer&inly 
be in the highest degree improbable, it%:ould not be said to be 
impossible. In the present case, however, the old ants had ab- 
solutely never seen the young gnes ‘until the moment when, 
some days after arriving at maifurity, they were intrcxiuced^into ‘ 
the nest ; and yet in all ten cases they were undoubtedly recog- 
nised as belonging to the community. 

It seems to me, therefore, to bs established by these experi- 
ments that the recognition of ants is not personal and indi- 
vidual; that their harmony is not due to the fact that each 
^mt is individually acquaint with every other membepof the 
community. ' •• 

*At the same time, the fact that they rdcognise their friends 
even when intoxicated, and that they know the young bom in 
the^ own nest even when they have been brought out *of the 
chrysalis by strangers, seems to indicate that the recognition is 
not effected by means of any sign or pass-word. 

We must, therefore, conclude with reference to this 
object that the mode whereby recognition is undoubtedly i 
effected is as yet wholly ynintelligible ; and I have 
introduced these facts under the heading of memoiy only, 
because this heading is not more inappropriate than any 
other that could be devised for their reception. 

It ought here to be added also that the power of 
thus recognising members «f their community is not con- 
"fined by the* limits of blood-relationship, for in an experi- 
ment made by Forel it was shown that Amazon ants 
xecognised their own slaves almost instantaneously aft^r 
an absence of four months. 

Under this heading I may also adduce the evidence as 
to enormous masses, or^ as we might say, a whole nation 
of ants redognising each other as belonging to the same 
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nationality. New nests often spring up as oflFshoots fron? 
the older ones, and thus a nation of towns gradually 
spreads to an immense circumference ar<^nd the original 
4 , caatre. Forel describee a colony ^f F. exsecta which 
. comprised motS than two hundred nests, and covered a 
space of jiearly two hundred square metres. - ^ All the 
members of such a €olony/>even those from the further^ 
most nest, recognise each other and si^mit no stranger.’ 

Similarly, MacCook describes an ‘ant town’ in th(‘ 
Alleghany Mountains of North America (‘ Trans. Amer. 
Entom. Soc.j’Nov. 1877) which was inhabited by F. exaec- 
imdea. It consists of 1,600 to 1,700 nests, which rise in 
cones to a height of from two to five feet. The ground 
' below is^ riddled in every cdirection with subterranean 
passages of communication. The inhabitants are all on the 
most friendly terms, so that if any one nest is injured it 
is repaired by their united forces. 

It remains to be added in connection with this subject 
that the recognition is not automatically invariable, but 
when ‘ ants ai:e removed from a nest in the pupa state, 
tended by strangers, and then<restored, some at least of 
their relatives are certainly puzzled, andr in many cases 
doubt their^claims to consanguinity. I say some, because . 
while strangers Under the circumstances would have been 
immediately attacked, these ants were in every case 
amicably received by the majority of the colony, and it was 
sometimes several hours before they came across one who 
did not recognise them.’ 

It may also be added that Laaiua flavua behaves 
•towards strangers iiuite difiereutly and much more hos- 
pitably than is the case with L, niger. The stranger 
shows no alarm, but, on the contrary, will voluntarily 
enter the strange nest, and, she is there received with 
kindness ; although from the attention she excites, and 
the numerous communications which take place between 
her and her new friends. Sir John was ‘ satisfied that they 
knew she was not one of themselves. . . . Very different is 
the behaviour of L, niger under similar circumstances. I 
tried tKe same experiment with them. There was, no 
communications with the antennfe, there was no cleanin|[A 
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l)iit*every ant which the stranger approached flew at her 
like a little tigress. JT tried this experimfjnt four times ; 
■each stranger wAs killed and borne off to the ne^^.’ 

* • • ^ 

Emotions. 

The pugnatitj, valour, ^d rap^ity of ants are too 
* well and generally known to require the narration of 
special instances oi their display. With regard to the 
tenderer emotions, however, ^here is a difference of opi- 
nion among observers. Before the rfesearches of Sir John 
Jiubbock it was the prevalent view that these insects dis- 
play marked signs of affection towards one another, both 
by caressing movements of thfeir antennae, and by showing 
solicitude for friends in distress. Sir John, however, 'has 
found that the* species of ants on which he has experi- 
mented are apparently deficient both in feelings of 
affection and of sympathy — or, at least, that such feelings 
iu:e in these species much less strongly developed than 
the sterner passions. ^ • 

^e tried burying so^ie specimens ot^Lasius niger 
l)eneath an anUroad ; but none of the ants traversing the 
road made any attempt to release their imprisoned, com- 
panions, He tried the same experiment with the same 
result on various other species. Even when the friends in 
difficulty are actually in sight, it by no means follows 
that their companions will assist them. Of this, he says, 
he could give almost any number of instances. Thus, 
when ants ai’e entangled iff honey, their companions 
devote themselves to the honey, and* entirely neglect* 
their friends in distress ;* and when partly drowned, their 
friends take no notice. Whep chloroformed or intoxicated 
their own companions either do not heed them, or else 
^ seem somewhat puzzled at finding their intoxicated 
fellow-creatilres in such a condition, take them up, and 
carry them about for a time in a somewhat aimless manner,’ 
Further experiments, however, on e larger scale, went to 
show that chloroformed ants were treated as dead, i.e. 
removed to the edge of the parade-board and dropped 
•over into the surrounding moat of water; while intoxicated 
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ants were generally carried into the nest, if they were ants« 
belonging to that community ; if itQt, they were thrown 
overboard.^ This care shown towards in^xicated friends 
^appears to indicate a dim sense tjf sympathy towards 
afflicted individuals; but that this Emotion or instinct 
does not in the case of these speoJes extend to healthy 
individuals in distress seemsato be proved, not only by the 
experiments of burying already described, but also by the 
following : — 

Oh Sept! 2, therefore, I puf two ants from one of my nests 
of F, fu8ca into a bottb, the end of which was tied up with 
muslin as described, and laid it down close to the nest. In a 
second bottle 1 put two ants hx>m another nest of the same 
^ species. The ants which were* at liberty -took no notice of the 
bottle containing their imprisoned friends. , The strangers in the 
other bottle, on the contrary, excited them considerably. The 
whole day one, two, or more ants stood sentry, as it were, over 
the bottle. In the evening ho less tl^ twelve were collected 
round it, a larger number than usually came out of the nest at 
any ona time. The whole of the next two days, in the same 
way, there werei more'or less ants round the bottle containing 
the strangers; whilef as far as we c6uld see, no notice whatever 
was taken of the Mends. On the 9th the'ants had eaten 
through thQjmuslin, and effected an entrance. We did not 
chance to be on thehspot at the moment ; but as I found Wo 
ants lying dead, one in the bottle and one just outside^ I think 
there can be no doubt that the strangers were put to death. 
The friends throughout were quite neglected. 

Sept. 21. — I then repeated the experiment, putting three 
ants, from another nest in a bo4tle as l^ore. llie same scene 
K was repeated. Tl\e friends were neglected. On the other 
hand, some of the ania were always watching over the bottle 
containing the strangers, and biting at the muslin which pro- 
tected* them. The next momkig at 6 a.m. I found five ants 
thus occupied. One had caught ^old of the leg of one of the 
strangers, which had unwarily been allowed to protrude through 
the meshes of the muslin, ^ey worked and wafbhed, though 
not, as far as I could see, with any system, till 7.30 in the 
evening, when they effect^ an entrance, and -immediately at- 
tacked thejstrangers. 

Sept. ^4. — I repeated the same experiiAent with the same 
nest. Again the ants came and sat over the bottle containing 
the strangers, while no notice was taken of the fitjez^. 
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^ The next morning agaih, when 1 got up, I found five ants 
round the bottle containing the strangers, none near the friends. 
As in the former |»u 3 e, dne of the ants had seiz^ a stranger by 
the leg, and was t^ing to drag her through the m&ilin. All 

' day the ants clustered round the boltle, and bit perseveringly, 4 
though not systemati^ly, at the muslin. The same thing hap- 
pened all iSiQ following cby. 

^ On repeating^hese experimeiifcs with another species (viz.,' 
Formica rufescem) tlje ants took no notice ‘ of either bottle, 
and showed no sign either of affection or hatred. One is almost 
tempted to surmise that the spirit of these ants isi broken by 
slavery \i,e. by the habit of keeping shlvesl. But the ex^ri- 
ments on F, fuaca seem to show that in these curious insects 
hatred is a stronger passion than affection. 

• 

We must not, however,* too readily assent to ^his 
general conclusion, «that ants as a whole are deficient in 
the tenderer emotions ; for although the case is doubtless 
so with the species which Sir John examined, it appears 
to be certainly othenase with other species, as we shall 
presently see. But first it may be well to point out that 
even the hard-hearted species with which Sir John had to 
do ^em not altogether ddvoid of sympathy »with sick or 
mutilated friends, although they appear to be so towards 
healthy Mends in distress. Thus the car 9 *sho\m to 
intoxicated friends seems to indicate, it not, as already 
observed, a dim sense of sympathy, at least an instinct to 
preserve the life of an ailing citizen for the future benefit 
of the community. Sir John also quotes some observa* 
tions of Latreille showing thahants display sympd.thy with 
mutilated companions ; and, lastly, mentions an instance • 
which he has himself observed of the same thing. A spe- 
cimen of F. fuaca congenitally destitute of antennse waa 
attacked and injured by an ant of another species. When 
separated by Sir John, ancrther ant of her own species 
came by. ^ She examined the poor sufferer carefully, then 
picked her up tenderly, and carried her away into the 
nest. It would have been difficult for any one whd 
witnessed this scene to have denied to this an^ the pps- 
session of humane feelings.’ Moggridge is also of , opinion 
that the habit of throwing sick and apparently dead ants 
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into the water, is part to be' rid of them, and pertly, 
perhaps, with a view to effecting a possible cure ; for I 
have seen orife ant carry another "down the twig which 
formed tkeir path to the surface the; water, and, after 
doping it in fgr a minbte, carry it laboriously up again, 
9nd lay it in the sun to dry and recover/ 

But that some species .of antS displav marked signs 
of what we may call ‘sympafiby even towards healthy com- 
panions in distress, is proved by the following observation 
of Mr. Belt. He writes / — 

5ne day, watching a small column of these ants (i.e. 
Edton hvmata), I plabed a little stone on one of them to se- 
cure it. The next diat approached, as soon as it discovered its 
situation, ran backwards In an agitated manner, and soon com- 
•mupicated the intelligence to the others. They rushed to the 
rescue ; some bit at the stone and tried to mo/e it, others seized 
the prisoner by the 1^ and tugged with such force that 1 
thought the legs would be pplled off, but they persevered until 
they got the captive free. I next covered one up with a piece 
of clay, leaving only the ends of its antennm projecting. It was 
soon discovered by ite fellows, which set to work immediately, 
and by biting oSTpie^ of the clay « soon liberated it. Anq^er 
time I found a veiy* few of them passing along at intervals. I 
confined one of these under a piece of clay at a little distance 
from the line, with^his head projecting. Several ants passed it, 
but at last one discovered it and tried to pull it out, but could 
not. It immediately set off at a great rate, and I thought it 
had deserted its comrade, but it had only gone for assistance, 
for in a short time about a dozen ants came hurrying up, evi- 
dently fully informed of the circumstances of the case, for they 
made directly for their imprisoned comrade and soon set him 
free. I do not see hew this action could be instinctiye. It was 
sympathetic help, such as man only among the higher mam- 
malia shows. The excitement and ardour mth which they 
carried on their unfiagging e^fertions for the rescue of their 
comrade could not have been greater if they had been human 
beings. 

This observation seems unequivocal as proving fellow- 
feeling and sympathy, 3o far as we can trdee any analogy 
between the emotions of the higher animals and those of 

. 

> The Naturaligt in Nicaragua^ 1874, p. 26. 



ANTS— COAUTITNICATION. . 49* 

w • ^ 

insebts. That insects with such highly organised social 
habits, and depending^so greatly on the principles of co- 
operation, shoidci manifest emotions or instincts of an inci- 
I piently altruistic chanacter, is no more than we should 
antecedently expect on the general prinoinle of survival 
of the Etbest. Our oi^ly suiprise should be that thes6 
emotions, or instincts, should^ppear. to be so feebly de- 
* veloped in some species of ants, and, as We shall subse- 
quently see, also of Tbees. But it may be worth while in 
this connection to point out that the valuable observ^on 
of Mr, Belt above quoted refers to the'species of ant which, 
as we shall subsequently find, presets the most highly 
organised instincts of co-operation that are to be met with 
among ants, and therefore the^reatest dependenf e of the 
welfare of the individual on t£at of the community. And 
the same remarlf is applicable to our native species, F. aam- 
guinea^ which the Eev. W. W. F. White has repeatedly 
seen rescuing buried co«npanionS very much in the manner 
described by Mr. Belt ; and he does not appear to be ac- 
quainted with Mr. Belt’s observations. He figures one 
casq in which he saw thrpe ants co-operalfng to dig out 
a buried comrad^Si * • 

Powers of Gommwnicatufin,. 

Huber, Kirby and Spence, Dugaxdin, Burmeister, 
Franklin, and other observers have all expressed them- 
selves as more or less strongly of the opinion that members 
of the same community of ants, and other social Hymen- 
optera, are able to communicate information to one ^ 
another by some system <tf language or signs.* The facts,* 
however, on which their opinion rests have not been stated 
with that degree of caution and detail which the a^ept- 
ance of the conclusion requif es. Thus, Kirby and Spence 
give only one instance of supposed communication between 
ants,^ and even this one is inconclusive, as the fiicts de- 
scribed admit of being explained by supposing that the 
ants simply tracked one another by scent ; while Huber 

> See LeUwre Hcwr, 1880, p. 390. ^ 

* Iritmhurtwn Jo Entomology ^ vol. ii. p. 524. ' 

• ‘ E 
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merely deals in general statefdents ak to^contaot of 
antennse,’ without narrating any particulars of his observa- 
tions. Therefore, until within the' last few years there 
was realfy no sufficient^ evidence ^to sustain 'the general 
opinion that a^its are able to communicate with one 
another ; butf the observations which I shall i^ow detail 
must be regarded as fullj subs^mtiatip-j that general 
opinion by facts as abundant and conclusive as the most 
critical among us can desire. I shall first narrate in his 
own wor^s the more important of Sir John Lubbock’s 
experiments in this connection : — 

1 took three tapes, each about 2 feet 6 inches long, and 
arranged them parallel to one another and about 6 inches 
apart. An end of each I attached to one of the nests {F, niger\ 
and at the other end I placed a glass. In the glass at the end 
of one tape I placed a considerable nhmbe^ ^300 to 600) of 
larvae. In the second I put two or three larvae only, in the 
third none at all. The object of the last was to see whethej* 
many ants would come to the glasses hnder such circumstances i 
by mere accident, and I may at once say that scarcely any 
did so. I Jbhen^took two ants, and placed one of them to the 
glass with many larvae, the other .to that with two or t^ree. 
Each of theih took a larva and carried it to the nest, returning 
for another, -and so on. After each jeumey I put another 
larva in the glass ^ith only two or three larvae, to replacei that 
which had been removed. Now, if several ants came under the 
above circumstances as a mere matter of accident, of accom- 
panying one another by chance, or if they simply saw the larvae 
which were being brought, and consequently concluded that 
they might themselves find a larva in the same place, then the 
numbers going to the two glasses ought to be approximately 
•equal. In <?ach cfes^the number of journeys made by the ants 
would be nearly the same ; consequently, if it was a matter of 
scent, the two glasses would be in the same position. It would 
be impossible for an ant, seeing another in the act of bringing 
a larva, to judge for itself whether there were few or many 
left behind. On the other hand, if the strangers < were brought, 
then it would be curious to see whether more were brought 
*to the glass with many larvse than to that which only contained 
two or three. I should 'also mention that every stranger was 
iiftprisonM until the end of the experimentb 

TJie results of these experiments were that during 
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^7^* hours the ants whioli had access to a glass contaiuiiig 
numerous larvae brought 257 friends to tl^eir assistance ; 
while during aJl interval 5^ hours longer tho^e which 
visited the glass with tnly two or^three larvae brought only 
82 friends ; and, a^ already mentioned, n» single ant came 
to the glass which contained no larvae. ]^ow, as all the 
glasses were «rposed to sin^^lar cqpditions, and as the 
roads to the first two must, in the first* instance at all 
events, have been equally scented by the passage of ants 
over them, these results look very conclusive «as proving 
some power of definite communication, not only that 
larvae are to be found, but even whdl*e the largest store is 
to be met with. 

To this interesting account Sir John Lubbock adds, — 

♦ 

One case of apparent communication struck me very much. 
I had had an ant \F, ni/jer) under observation one day, duiing 
* which she was occupied jn carrying off larvae to her nest. At 
night I imprisoned her in a small bottle ; in the morning I let 
her out at 6.15, when she immediately I'esumod her occqpation. 
Having to go to London, I imprisoned laer u^in mt 9 o’clock. 
When I returned at 4.40 I put ner again to tbe larvae. She 
examined them Carefully, and wont home without taking one. 
At this time no otliet ants were out of the nest.* In lefls than 
a nfinute she came out again with eight friends, and the little 
heap made straight for the heap of larvae. When they had gone 
two-thirds of the way I again imprisoned the marked ant; 
the others hesitated a few minutes, and then with curious quick- 
ness returned home. At 5.15 I put her again to the larvae. 
She again went home without a larva, but after only a few 
seconds’ stay in the nest, came out with no less than thirteen, 
friends. They all went towai-ds the larvae, tut y*hen they had 
got about two-thirds of the way, although the marked ant had 
on the previous day passed over the ground about 1501 times, 
and though she had just gone^ straight from the larvae to the 
nest, she seemed to have forgotten her way, and considered ; 
and after sh^had wandered about for half an hour, I put her to 
the larvae. Now, in this case, the twenty-one ants must have 
been brought out by my marked ope, for they came eicactry 
with her, and there were no other ants out. Moreover, it wqpld 
seem that they mhst have l)een told, because (whioji is very 
curious in itself) she did not in either case bring a larva, and 
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consequently it cannot have iSisen £he mere sight of a larva, 
which had indued them to follow herp 

Further es^eriments proved, as we knight have ex- 
pected, that although ar ant is aUe to communicate to 
her friends in the nest that she has fSund treasure some- 
where outside, she is not able to d'iscribe to them its pre- 
cise locality. Thus, . having,exposed larvsK and placed an 
ant upon them d.s before. Sir John watched every time she 
came out of the nest with friends to assist her, but instead 
of allowing her to pilot the way, he took her up and 
carried her to the larvae, aillowing her to return with a 
larva upon her own feet. Under these circumstances the 
friends, although evidently coming out with the intention 
of finding some treasure, were never able to find it ; but 
wandered about in various directions for a while, and then 
returned to the nest. Thus, during Iwo hours she 
brought out in her successive journeys altogether no less* 
than 120 ants, of which number only 5 in their unguided 
wanderings happened to find the sought-for treasure. 
This result seems to prove, as we might have expected, 
that the cbmhiunication is of the nature of some gign 
amounting to no more than a * follow me.\. Other experi- 
ment!) confiimed this result, and alsx> brought out the 
fact that ^some species act much more in association than 
others — Formica fusca, for instance, much less than 
Laama nigerJ Thus Sir John Lubbock placed some honey 
before a marked specimen of the former species; bqt 
although she visited and revisited the honey during an 
entire day, she brought out no friends to share it; and 
ail^ough in her jousneys to and from the nest she happened 
to pass and ‘repass many other individuals, they took no 
notice of each other. ^ 

Tke obvious objection to these experiments, that an 
ant observing a friend bringing home food or a pupa 
might infer, without being told, that by accompanying 
the frriend on the return journey she ‘ might participate in 
the good things,’ has been partly met by the fact already 
st&t^, viz., that there is so very marked a difference in 
the resist i^ on experimenting on two ants, one had access 
to a large treasure and the other only to a small one. But 
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{oput this matter beyond question, Sir John Lubbock 
tried the experiq^ent 6f pinning down a dead fly. so that 
the ant which found i^was unable, with all her* lugging, 
' to move it towards ^he nest. length ||he went badk 
to the nest for assistance, and returned accompanied by 
seven friends. ^So grdlit was her excitement, however, 
»that she outran these friends, ^wBo seemed to have 
come out reluctantly, as if they had been asleep, and were 
only half awake ; * and they failed to find the slowly 
meandering about for twenty minutes. After again tJUg- 
ging for a time at the fly, the first ant returned a second 
time to the nest for assistance, and in less than a minute 
came out with eight friends. They were even less energetic 
than the first party, and having lost sight of their*guidq in 
the same manner as*happened before, they all returned to 
the nest. Meanwhile several of the first party, which had 
all the while been meandering •about, found the fly, and 
proceeded to dismember it, carrying the trophy to the 
nest, and calling out more friends in the ordinary way. 
This experiment was repeated several timeiwind on differ- 
ent* species, always with the same result. • Now, as Sir 
John remarks, ^‘thejbwo cases (i.e. those in which the ant 
broqght out friends to her assistance even when she had 
no booty to show) surely indicate a distinct power of com- 
munication. . . . It is impossible to doubt that the friends 
were brought out by the first ant ; and as she returned 
eftipty-handed to the nest, the others cannot have been 
induced to follow her by merely observing her proceedings. 
I conclude, therefore, that they possess ^hc power of re- 
questing their friends to come and help them.^ 

In order to ascertain, whether the signs which com- 
mimicating ants make to one toother are made by means 
of sound, Sir John Lubbock placed near a nest of Laaius 
flaws six suiall upright pillars of wood about 1^ inch high, 
and on one of these he put a drop of honey. ‘ I then put 
three ants to the honey, and when each had suflSciently* 
fed, I imprisoned her, and put another ; thus always keep- 
ing three ants at the honey, but not allowing the^p to go 
home. If, then, they fould summon their firien^p by 
sound, thefe ought soon to be many ants at the hone^.* 
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The result shoyred that the ants were not able thus to call 
to one ai^other from a distance. ^ 

As additional proof , of the general &ct that at all 
events some ant;s have the power of cc^inmunicating infor- 
mation to one*^ another, it will be enough here to, quote an 
exceedingly interesting observation of thf^ distinguished 
geologist Hague. The quotations are taken from 
his letters written to Mr. Darwin, and published in 
Nature : 

c- 

On the mantelshelf of our sitting-room my wife has the 
habit of keeping fresh flowers. A vase stands at each end, and 
near the middle a small tun^bler, usually filled with violets. 
Soij^e timv3 ago 1 noticed a pde cf very small red ants on the wall 
above the Mt-hand vase, passing upward i^d downward be- 
tween the mantelshelf and a small hole near the ceiling, at a 
point where a picture nail had been driven. The ants, when 
first observed, were not very numerous, but gradually increased 
in number, until on some days the little creatures formed an 
almost unbroken procession, issuing from the hole at the nail, 
descending ihesvall,' climbing the vase directly below the nail, 
satisfying theic* desire for water or perfume, and then retunting. 
The other va^ and tumbler were not visited at that time. 

As 1 waig just then recovering from a long illness it hap- 
pened that I was confined to the house, and spent my days in the 
room where the operations of these insects attracted my atten- 
tion. Their presence caused me some annoyance, but I knew of 
no effective means of getting rid of them. For several days jn 
succession I frequently brushed the .ants in great numbers from 
the wall down to the floor ; bht as they were not killed the re- 
sult was that they.sqpn formed a colony in the wall at the base 
of the mantei, ascending thence to the shelf, so that before long 
the vase was attacked from above and below. 

One day I observed a number of ants, perhaps thirty or 
forty, on the shelf at the foot pf the vase. Thinking to kill 
them, I struck them lightly with the end of my finger, killing 
some and disabling the rest. The effect of this i^as immediate 
^d unexpected. As soon as those ants which were approach- 
ing aniv^ near to where their fellows lay dead and suffering, 
thay tum^ and fled with all possible haste. In half an hour 
the walWbove the mantelshelf was cleared' of ants. 

Dpring the space of an hour or t^o the colony from below 

c 

* Vol. vii. pp. 443-4. * ‘ 
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•eontlnued to ascend until reaching the lower bevelled edge of 
the shelf, at which point %he more timid individuals, although 
unable to see the we, somehow became aware of trc^ible, and 
. turned about without further inv^tigation, whil^ the more 
daring advanced hesitatingly just to the u^er edge of ilie 
shelf, wheii, extending their antennsB and stretcbSng their necks^ 
they seemed to jjeep caufiously over the edge until beholding 
^ their suffering companions, wheif they tdo turped and followed 
the others, expressing by their behaviour great excitement and 
terror. An hour or two later, the path or trail leading from 
the lower colony to the vase was^almost entirely free from^nts. 

I killed one or two ants on their path, striking them with 
my finger, but leaving no visible trace. * The effect of this was 
that as soon as an ant ascending towards the shelf reached the 
spot where one had been killedi it gave signs immediately of 
great disturbance, and returned'directly at the highAt possible 
speed. • • 

A curious and invariable feature of their behaviour was 
that when such, an ant, returning, in fright, met another ap- 
proaching, the two woulfl alwjiys communicate, but each would 
pursue its own way, the second ant continuing its journey to 
the spot where the first had turned about, and then foMowing 
that example. ^ 

For some days after this there were no ant^ visible on the 
wall, either above ortbelow the shelf. • 

tThen a few ants from the lower colony Jjegan* to reappear, 
but instead of visiting the vase which had been the scene of the 
disaster, they avoid^ it altogether, and following the lower 
front edge of the shelf to the tumbler standing near the middle, 
fliade their attack upon that. I repeated the same experiment 
here with precisely the same result. Killing or maiming a few 
of the ants and leaving their bodies about the base of the tum- 
bler, the others on approaching, and evem before arriving at the* 
upper surface of the shelf where their mutilated companions 
were visible, gave signs of intense emotion, some running away 
immediately, and others advancing to where they could Purvey 
the field and then hastening aWay precipitately. 

Occasionally an ant would advance towards the tumbler 
until it found itself among the dead and dying ; then it seemed 
to lose all self-p9Ssession, running hither and thither, makii^ 
wide circuits about the scene of the istouble, stopping at times 
and elevating the •antennae with a movement suggestive^ of 
wringing them in despair, and finally taking flight. After this 
another interval of severttl days passed, during which no ^nts 
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appeared. fTow, three months iater, the lower colony has 
entirely abandcped. Occasionally, hdwever, especially when 
fresh and fragrant violets have placed oh the shelf, a few 
*prospect6f)3’ descend from the upper ^ail-hole, rarely, almost 
. nenrer, approachi^ the vase from which they were first driven 
away, but seekmg to satisfy their desire at the tunjibler. To 
turn back these stragglers and keep 'chem oi^ of sight for a 
number of days, sometimes fdt a fortnight, it is sufficient to 
kill one or two ants on the trail which ^ey follow descending 
the wall. This I have recently done as high up as I can reach, 
three or foig^ feet above the mantel. The moment this spot is 
reacBed, an ant turns abruptly and makes for home, and in a 
little while there is not' an ant visible on the wall. 

In a subsequent v/)luine of ‘ Nature ’ (viii. p. 244)^ 
, Mr. Darwin publishes another.letter which he received from 
Mr. 'Hague upon the same subject. It seems that Mr. Mog- 
gridge suggested to Mr. Darwin that, as he and others had 
observed ants to be repelle/i by the mere scent of a finger 
drawn across their path, the observation of Mr. Hague 
might really resolve itself into a dislike on the part of the 
ants tb cro^s a^line^over which a finger had been drawn,, 
and have nothing to do with intelligent terror inspired^by 
the sight of tlieir slaughtered companions. ' The following 
is Mr.bHague's reply to Mr. Darwin’s request for further 
experiments to te^ this point : — 

Acting on Mr. M ’s suggestion, I first tried making simple 

finger-marks on their path (the mantel is of marble), and found 
f just the results which he describes in his note as observed by 
himself at Mentone, that is, no parked symptoms of fear, but a 
dislike to the spot, and an effort to avoid it by going around it, 
or by turning l^k and only crossing it again after an interval 
of time. I &en killed several ants on the path, using a smooth 
stone or piece of ivory, instead of my finger, to crush them. In 
this cash the ants approaching all turned back as before, and 
with much greater exhibition of fear than when the simple 
finger-mark was made. This I did repeatedly. The final re- 
sult was the same as obtained last winter. They persisted in 
coming for a week or two, during which I continued to kill 
them, and then they disappeared, and we have seen none since. 
It would appear from this that while the taint of the hand is 
sufficient turn them back, the killing of their fellows with a 
stone or other material produces the effect described in my first 
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aotet. This was miide clear to* me at that time; from the be- 
haviour of the ants the |lrst day I killed any, for on that occa- 
sion some of then! approaching the vase from below, jn reaching 
the upper edge of the mantel, peeped over, and drew back pn 
seeing what had hap^ned about the vase, then turned away a ' 
little, and/dter a moment tried again at anothSr a^d another 
point along the ^ge, wit& the same result in the end. More- 
over, those that found themselv& amon^ the. dead and dying 
went from one writhing ant to another in great haste and ex- 
citement, exhibiting the signs of fright which I described. 

I hai^ly hope that any will jetum again, but If theji do, 
and give me an opportunity, 1 shall endeavour to act further on 
Mr. M ^^"suggestion. * 

With this quotation I shall ooncllide the present division 
of the chapter j for, looking tt) all the other observations 
previously mentibnefl, there can be no question concern- 
ing the general fact that ants have the power of commu- 
nicating with one another. And under subsequent head- 
ings abundant additional evidence on this point will be 
found implicated with the other facts detailed. 

Habits Oeneral m Siondry Speoim. 

Swarmmg. — precise facts with rega^ra ter the 
swanning of ants are not yet certainly^established. As 
regards some of the facts, however, there is no doubt. 
The winged males and females first quit the nest in enor- 
mous numbers, and choose some fine afternoon in July 
or August for their wedding^ flight. The entrances to 
the nest are widened by the workers and increased in ^ 
number, and there is a great commbtion cm the sur-» 
face of the nest. The swarm takes place as a thick 
cloud of all the male and female insects, rising together 
to a considerable height.. The flight continues for 
several hours, usually circling round some tree or 
tower, and it is during the flight that fertilisation is 
effected. After it is effected, the swarm returns* ta 
the ground, wKen the males perish, either from falling 
a prey, in their shelterless condition, to birds of spidef s, 
or, on account of not being able to feed themselves, from 
stovation. •, ‘ The workers, or neuter ants, of their* own 
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colony have lost all interest in thei^ from the moment of 
their return, afid trouble themselves 'no n{ore about them, 
for they know that the males have now fulfilled their 
voeation.’ The great nlajority of th# fertilised females 
8]iare the same late as the males. But a small proportion 
find concealment in holes, which they either dig for them- 
selves, or happeji to find re&dy made, and there found a 
new colony. The first thing they do is to pull off their 
now useless wings, by scratching and twisting them, one 
aftei^the other, with the clawed ends of their feet. They 
then lay their egga^ and become the queens of new 
colonies. 

Forel says that no fertiliged female ever returns to her 
original borne; but that the« workers keep back a certain 
number of females which are fertilised •before the swarming 
takes place ; in this case the workers pull off the wings 
of the fertilised females. rThe majority of observers, how- 
ever, maintain that some of the females composing the 
swarm return to their native home to become mothers 
where‘they had. been children. Probably both statements 
are correct. ,A writer in the ‘Groniger Deekblad ’ ffor 
June 16, 1877, observes that, looking td the injurious 
effects of inTbreeding, the facts as related by Forel are Jess 
probable than thoSe related by other observers, and that, if 
they actually occur, the females fertilised before flight are 
probably kept by the ants as a sort of ‘ reserve corps to 
which the workers resort only, in case of need, and if they 
fail to secure any returning .queens.’ 

Nurai/ag, — ^The eggs wiU not develop into larvae un- 
less nursed.. Tlie''nursing is effected by licking the 
surface of the eggs, which under the influence of this 
procesG increase in size, or grow. In about a fortnight, 
during which time the workers, carry the eggs from higher 
to lower levels of the nest, and vice vera&y according to the 
circumstances of heat, moisture, &c., the larvae are hatched 
oat, ‘and require no less careful nursing ^ban the eggs. 
The workers feed them by placing mouths together and re- 
gu/gitatin^ food stored up in the crop “or proventriculus 
into the intestinal tract of the young. The latter show 
tlieir fiunger by ‘ stretching out their little brown heads.’ 
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Great care is also tak^n by the workers in cleaning the 
larvse, as well |s in* carrying them up And down the 
chambers of the nest for warmth or shelter. §• 

When fully groTjnftie larvsB spin cocoons, and are then • 
pupse, or the ‘ ants* eggs * of bird-fanciers. •These requirp 
no food, But still need •incessant attention with reference 
to warmth, moisture, and clfeanlinefss. When the time 
arrives for their emergence as perfect insects, the workers 
assist them to get out of their larval cases by biting 
through the walls of the latter. It .is noticeable that in 
doing this the workers do not keqp to any exact time, 
but free them sometimes earlier and sometimes later, in 
accordance with their rate of development. ‘ The little 
animal when freed from its chrysalis is still cowered with * 
a thin skin, lik^ a little shirt, which has to be pulled off. 
When we see how neatly and gently this is done, and 
how the young creature is then washed, brushed, and 
fed, we are involuntirily reminded of the nursing of 
human babies. The empty cases, or cocoons, are carried 
outside the nest, and may be seen heapec^^together there 
for«a long time. Some species carry them far away from 
the nest, or tfim them into building materials for the 
dwelling.* * * , . • 

^Educatign . — ^The young ant does nUfc appear to come 
into the world with a full instinctive knowledge of all its 
duties as a member of a social community. It is led about 
the nest, and ‘ trained to a knowledge of domestic duties, t 
especially in the case of the Jarvse.* Later on the young 
ants are taught to distinguish between friends and foes^ 
When an ants* nest is attacked by foreign ants, the young 
ones never join in the fight, but confine themselves to 
removing the pupae ; and that the knowledge of hereditary 
enemies is not wholly instinctive in ants is proved by the 
following experiment, which we owe to Forel. He put 
young ants belonging to three different species into a glass 
case with pupae of six other species — all the species being 
naturally hostile to one another! The young ants did 
not quarrel, but worked together to tend the pupae. When 
the latter hatched out,^ an artificial colony was mimed of 
» * pfichner, Oeirteslehen der Thiere, pp, 66-7- * 
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a ^nm^ber of naturally hostile speqies all living toge^er 
&fter the mannbr of the ^ happy femmes ’ qf the showmen. 

Habit hof keepmg Aphid^, — ^It is well known that 
cvaineus species of ants kSep aphideil; men keep milch 
cpws, to supply nutritious secretion. Huber first ob- 
served this fact, and noticed that 'the an^s collected the 
eggs of the aphides* and tfleated them exactly as they 
treated their own, guarding and tending them with the 
utmost care. When these eggs hatch out the aphides are 
usuaily kept and fed. by the ants, to whom they yield a 
sweet honey-like flui4 which they eject from the abdomen 
upon being stroked on this region by the antennas of the 
ants. Mr. Darwin, who. ha^ watched the latter process,^ 

* observes with regard to it, — • 

1 removed all the ants from a group of about a dozen aphidea 
on a dock plant, and prevented their attendance during several 
hours. After this interval, I felt suret^that the aphides would 
want to excrete. 1 watched them for some time through a 
lens, h\it not one excreted ; I then tickled them with a hair in 
the same mannes.'^as well as I could, as the ants do with their 
antennae ; but not one excreted. Afterwards I allowed an gnt 
to visit them, and it immediately seemed, by ics eager way of 
running abou^ to be well aware what a fich flock it had dis- 
covered j it then began to play with its antennae on the abdo- 
men, first of one aphis and then of another ; and each, as soon 
as it felt the antennae, immediately lifted up its abdomen and 
ex^eted a limpid drop of sweet juice, which was eagerly de- 

* voured by the ant. Even quite young aphides behaved in this 
manner, showing that the action was instinctive, and not the 
result of experience. ^ 

The facts also show that the yielding of the secretion 
to the ants is, as it were, a voluntary act on the part of the 
aphides, or, perhaps more corfectly, that the instinct to 
yield it has been developed in such a relation to the re- 
quirements of the ants, that the peculiar stimulation sup- 
ped by the antennae of the latter is necessary to start the 
act of secretion ; for in the absence of this particular stimu- 
latibn the Viphides will never excrete until Qompelled to do 
so by th^ superabundance of the accumulating secretion. 
The qifestion, therefore, directly arises how, on^evplutionary 
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•priftciples, sucbr a class of facts is to be met ; for it is cer- 
tainly diflEicult to m^erstand the mannev in which thii 
instinct, so benificial to the ants, can have arisen in the 
aphides, to which it dfees not appear, at first sight, to offer 
any advantages. Mr. Darwin meets th^<]i£feulty thus : 
* ^though there is no«evidence that any animal performs 
an action for the exclusive good o£ another species, yet 
each tries to take advantage of the instincts of others 
and ^ as the secretion is extremely viscid, it is no doubt a 
convenience to the aphides to, have it removed) therefore 
probably they do not excrete solely for the good of the 
ants.’ ^ 


Some ants which keep aphidep build covered ways, or 
tunnels, to the trees or shrjfbs where the aphides live. 
Forel saw a tunnel jDf this kind which was taken up a wall 
and down again on the other side, in order to secure a 
safe covered way firom the nest to the aphides. Occasion- 
ally such covered ways, or tubes, are continued so as to 
enclose the stems of the plants on which the aphides live. 
The latter are thus imprisoned by thf walls of th^ tube, 
whfch, however, expand where they takg on this additional 
function of staUing the aphides, so that these insects axe 
really confined in tolerably large chambers. The doors of 
theOe chambers are too small to allow the^phidfes to escape, 
while large enough for the ants to pass in and out, Forel 
saw such a prison or stable shaped like a cocoon, and 
aibout a centimetre long, which was hanging on the branch 
of a tree, and contained aphides carefully tended by the 
ants. Huber records similar ^servations. 


Sir John Lubbock has made an interesting addition to* 
our knowledge respecting this habit as practised by a 
•certain species of ant (Lasiua^flavus)^ which depart^ in a 
very remarkable manner from the habit as practised by 
other species. He says ; ‘ llie ants took the greatest care 
of these eggS, carrying them off to the lower chambers 
with the utmost haste when the nest was disturbed.’ But* 
the most interesting of Sir John Lubbock’s observations 
in this connection is new, and reveals an astonishibg 


Origin of S^eoies, 6th ed. pp. 207>8. 
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amount of method shown' by the ants m Arming &eir 
aphides. He^ays: — 

• When my eggs hatched I naturally chought that the aphidea 
belonged to on|) the species usually fdlind on the roots of 
plants in the nests of Lasms Jlavus, *To my surprise, however, 
the young creatures mp,de theJ)est of their way out of the nest, 
and, indeed, were sometimes brought out by the ants them- ' 
selves. In vain 1 tried them with roots of grass, <fec. ; they 
wandered uneasily about, and eventually died. ‘ Moreover, they 
did^ot in any way resemble the subterranean species. In 1 878 
1 again attempted to r^ar these young aphides ; but though I 
hatched a great many eggs, I did not succeed. This year, how- 
ever, I have been more fortunate. The eggs commenced to 
hatch thei first week in March. Hear one of my nests of Laams 
flawis, in which I had placed some of the eggs in question, was 
a glass containing living specimens of several species of plants 
commonly found on or around ants* nests. To this some of 
the young aphides were brought by^the ants. Shortly after- 
wards I observed on a plant of daisy, in the axils of the leaves, 
some ^ small aphides, very much resembling those from my nest, 
though we'had uot -actually traced them continuously. They 
seemed thriving, and remained stationary on the daisy. More- 
over, whether they had sprung from the black eggs or not, the 
ants‘;3vidently valued them, for they buiJb up a wall of earth 
round and over ^em. So things remained throughout the 
summer, but on October 9 I found that the aphides had laid 
some eggs exactly resembling those found in the ants* nests ; 
and on examining daisy plants from outside, I found on many 
of them similar aphides, and more or less of the same eggs. 

I confess these observatiov^ surprised me very much. The 
statements of Huber have not, inde^, attracted so much notice 
as many of the other interesting facts which he has recorded ; 
because if aphides are kept by ants in their nests, it seems only 
natural that their eggs should also occur. The above case, 
however, is much more remarkable. Here are aphides, not 
living in the ants* nests, but outside, on the leaf-stalks of plants. 
The eggs are laid early in October on the food-p^nt of the in- 
^ sect. They are of no direct use to the ants, yet they are not 
left where they are laid^^where they would be exposed to the 
severity <^f the weather and to innumerable dangers, but brought 
into thf ir nests by the ants, and tended by them with the ut- 
most^ care through the long winter months until the following 
March, when the young ones are brought out and again placed 
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on ttie young sli<|bts of the daisy. This seems iib me a most 
^remarkable case of prudence. Our ants may not perhaps lay 
up food for the v(^ter,*but they do more, for tney keep during 
six months the eggs which will enable them to pf^ure food 
during the following^utimer. * ^ < 

The •following, ^ich is taken from Buchner*s 
‘ Geistesleben er Thiere ’ is perhapi^ a still more striking 
performance of the same kind as that which Sir John 
Lubbock observed : — 

The author is debtor to Herr Nottebohm, Inspecfor of Build- 
ings at Karlsruhe, who related the foll<{wing on May 24, 1876, 
under the title, ‘ .^ts as Founders of Aphides* Colonies ; * — * Of 
two equally strong young weeping asjies, which I planted in my 
garden at Kattowitz, in Upper Silesia, one succeedet^ well, and 
in about five or six years show^ full foliage, while the other 
regularly every 3 fear Was covered, when it began to bud, with 
millions of aphides, which destroyed the young leaves and 
sprouts, and thus completely delayed the development of the 
tree. As I perceived ^hat the only reason for this was the 
action of the aphides, I determined to destroy them utterly. 
So in the March of the following year I* took the troiJnle to 
cleiyi and wash every bough, sprig, and bud before the bursting 
of the latter, with the greatest care, by means of a syringe. The 
result was that the tree developed perfectly healthy and irigor- 
ousdeaves and young shoots, and remained^uite free from the 
aphides until the end of May or the beginning of June. My 
joy was of short duration. One fine sunny morning I saw a 
surprLsing number of ants running quickly up and down the 
tfunk of the tree ; this aroused my attention, and led me to 
look more closely. To my great^tonishment I then saw that 
many troops of ants were busied in carrying single aphides up , 
the stem to the top, and that in this wdy many^f the lowen 
leaves had been planted with colonies of aphides. After some 
weeks the evil was as great as qver. The tree stood algne on 
the grass plot, and offered the only situation for an aphides’ 
colony for the countless ants there present. I had destroyed 
this colony ; but the ants replanted it by bringing new colonists 
from distant branches, and setting them on the young leaves.^ 

• 

Again — 

MacOook noticed, of the mound-making ants, ths^ of 
* Jioc. eit. p. 121. • 
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workers returning to the nest from the tree Cn which the bilk- 
ing was going qn, a far smaller number had distended abdoinens 
than amcpg those descending the tree itself. '■ A closer investi- 
gation shd^ed that at the roots of tlje trees, at the outlets of 
the subterranean galleries, a number of cants were assembled, 
)rhich were fed By the returning ants after the &shion already 
described in feeding the larvn, and Which were distinguished 
by the observer as ^ pensionen.’ MacCook often observed the 
same fact later,' among, with others, the already described 
Pennsylvanian wood-ant. Distinguished individuals in the 
bo^-guard of the queen were fed in like fashion. MacCook is 
incuned to think that the reason of this proceeding is to be 
found in the ^ diyisioie of labour’ so gene^ in the ant repub- 
lic, and that the members of the community which are em- 
ployed in building and working within the nest, leave to the 
others the care of providing food for themselves as well as for 
the younger and helpless members ; they thrs have a claim to 
receive from time to time a reciprocal toll of gratitude, and 
take it, as is shown very clearly, in a way demanded by the 
welfare of the community.^ 

^hides are not the only insects which ants employ as 
cows, several ^^hei' insects which yield sweet secretions 
being similarly utilised in various parts of the w6rld. 
Thus, gall insects and cocci are kept \n just the same way 
as aphides.^ but MacCook observed that where aphides 
and cocci are kept by the same ants, they are kept in 
separate chambers, or stalls. The same observer saw 
caterpillars of the genus Lycosna kept by ants for the sake 
of a sweet secretion which they supply. 

Habit of TiMikmg Slaves . — This habit, or instinct, 
obtains among at least three species of ant, viz., Formica 
rufescensj F. aa/ng'avnea, and strongylognathus. It was 
originally observed by P. Huber in the first-named species. 
Hererthe species enslaved is F. fusca^ which is appropriately 
coloured black. The slave-m^ing ants attack a nest of 
F. fusca in a body ; there is a great fight with much 
slaughter, and, if victorious, the slave-makers carry off the 
pupse of the vanquished nest in order to hatch them out 
as^ slaves. Mr. Darwin gives an account of a battle which 
he himgeif observed.* 

* Zoe, eit. p. 128. r 

* Origin o/Speoiet, 6th ed. p. 218. c v * 
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Vhen the pi^psB hatch out in the nest of their captors, 
the young slav^ begin their life of work, and se^ to 
regard their master’s home as their own ; for ijbtey never 
’ attempt to escape, ^(f they fight %lo less keenly than their 
masters in defence of the nest. F. aan^'wi/nm content 
themselves with fewer* slaves than do F. rufescma ; and 
• the work that aevolves upon the slaves differs according 
to the species which has enslaved them. ' In the nests of 
F. sanguinea the comparatively few captives are kept as 
household slaves; they never, either enter or*leave«the 
nest, and so are never seen unlesi^the nest is opened. 
They are then very conspicuous from the contrast which 
their black colour and small size present to the red colour 
and much larger size of F. r^feacena. As the slaves are 
by this species kept strictly indoors, all the outdoor ufork 
of foraging, slave-capturing, &c., is performed by the 
masters ; and when for any reagon a nest has to migrate, 
the masters carry theif slaves in their jaws. F. nifeacma^ 
On the other hand, assigns a much larger share of labour 
to the slaves, which, as we have already seen, jire jflresent 
in fuuch larger numbers to take it. iSi uijs species the 
males and fertfte females do no work of any Wnd ; and 
the^ workers, or stefile females, though most*energetic in 
capturing slaves, do no other kind of •work. Therefore 
the whole community is absolutely dependent upon its 
slaves. The masters are not able to make their own nests 
<5r to feed their own larvse. When they migrate, it is the 
slaves that determine the n^gration, and, reversing the 
order of things that obtains in F. aangumeay carry their^ 
masters in their jaws. Huber shutf u^ thirty masters* 
without a slave and with abundance of their favourite 
food, and also with their own»larv8e and pupse as a stunulus 
to work ; but they could iy>t feed even themselves, and 
many died (jf hunger. He then introduced a single slave, 
and she at once set to work, fed the surviving masters, 
attended to the larvse, and made some cells. • 

In order to confirm this obseiVation, Lesp^s placed a 
piece of sugar noar a nest of slave-makers. If was sdon 
found by one of the slaves, which gorged itsel? and re- 
turned to the, nest. d£her slaves then came out afid did 

F 
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likewise. Then some of the masters ca]^e out, and,'" by 
pulling the legCi of the feeding slaves, reuqflnded them that 
they wer^tneglecting their duty. The slaves then imme- 
^ diately began to serve thfcir masters^w^h the sugar. Forel 
also has coniirmid all these observations of Huber. Indeed,, 
in the case of F. rufeacens^ the structure of the animal is 
such as to render self-feedirig physically impossible. Its 
long and narrow jaws, adapted to pierce the head of an 
enemy, do not admit of being used for feeding, unless 
liquid food is poured into them by the mouth of a slave. 
This fact shows of hqw ancient an origin the instinct of 
slave-making must be ; it has altered in an important 
manner a structure which could not have been so altered 
prior to the establishment oijbhe instinct in question. 

'Mr. Darwin thus sums up the diflferenees in the offices 
of the slaves in the nests of F sanguinea and F. rufe8cen& 
respectively : — 

The latter does not build its own nest, does not determine its 
own iqigrations, does not collect food for itself or for its fellows, 
and cannot eveij,/eedi itself ; it is absolutely dependent on its nu- 
merous slaves.^ Formica somguima, on the other hand, possecses 
much fewer slaves, and in the early part of the summer extremely 
few ; ithe masters determine when and where a new nest shall 
be formed, arid when they migrate, the masters carry the slatVes. 
Both in Switzerland and England the slaves seem to have the 
exclusive care of the larva3, and the masters alone go on slave- 
making expeditions. In Switzerland the slaves and masters 
^ work together, making and biinging materials for the nest ; 
both, but chiefly the slaves, tend and milk, as it may be called, 

. their aphides ; and thus both collect food for the community. In 
England the master^ alone usually leave the nest to collect 
building materials and food for themselves, their slaves and 
larvsB.^ So that the masters iik this country receive much less- 
service from their slaves than they do in Switzerland. 

n 

Mr. Darwin further observes that * this difference in 
the usual habits of the masters and slaves in the two 
Countries probably depends merely on the slaves being 
captured m greater numbers in Switzerland than in Eng- 
land ; * ^nd records that he has observed in a community 
of thq English species havigg an, unusually large stock of 
slives that * a few slaves’ mingled with ^hclr masters. 
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leaving the nelb, and marched along the. same road to a 
tall Scotch fir (tree,* twentj-five yards distant, which they 
ascended together, probably in search of aphides or cocci/ 
And, according to^Hnber, the piincipal cj^ce of the slave8» 
in Switzerland is to search for aphides. • 

Mr.* Dan|in also* made the following observation : — 

‘ Desiring to ascertain whether F* sang^iinea could dis- 
tinguish the pupse of F. fuaca^ which they habitually 
make into slaves, and which are an unwarlike species, 
from F. flava^ which they* rarely capture,* and mover 
without a severe fight,’ he found ‘ it was evident that 
they did at once distinguish them ; ’ for while * they 
eagerly and instantly seized^ the* pupae of F. fusca^ they 
were much terrified when they came across the pupae, or 
even the earth from the nest, of F. flava^ and quickly ran 
away ; but in about a quarter of an hour, shortly after 
the little yellow ants had crawled away (from their nest 
having been disturbed by Mr. Darwin), they took heart 
and carried oflF the pupae.’ ^ 

Concerning the origin of this remjarkable instinct, 

Mt. Darwin writes ; — • • 

• 

As ants which %Te not slave-makers will, *as I hawe seen, 
cafry off pupae of other species if scattered near* their nests, it 
is possible that such pupse originally stored as food might be- 
come developed, and the fomgn ants thus unintentionally 
reared would then follow their proper instincts, and do what 
work they could. If their presence proved useful to the species* 
which had seized them — if it wore more advantageous to the spe- 
cies to capture workers than to procreate them — the habit of 
collecting pupae, originally for food, might* by natural selection be 
strengthened and rendered permanent for the very different 
purpose of raising slaves. When the instinct was once acquired, 
if carried out to a much less extent even than in our British 
F. somguineay which, as we have seen, is less aided by its slaves 
than the saiSie species in Switzerland, natural selection might 
increase and modify the instinct, always supposing such modifi- 
cation to be of •use to the species, ipitil an ant was found as 

abjectly dependent on its slave as is the Formica ru^Mcens.^ 

% 

Ants do not appeay to 1^ the only animals ^o^ which 
ants mak^ slaves ; for there seems to be at least one base ' 
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in which these wonderful insects enslave ini^cts of another 
species, which therefore may be said to st^nd to the ante 
in the relation of beasts of burden. The case to which 1 
«llude is one tha^is recorded in PertJ^’s^* Intellectual Life 
of ^Animals ’ (2i]d ed. p. 329), and is as follows : — 

According to Audul^n certain leaf-bugs arefused as slaves 
by the ants in the ‘Brazilian forests. When these ants want to 
bring home the leaves which they have bitten off the trees, 
they do it by means of a column of these bugs, which go in 
pairs, %ept in order on either side by accompanying ants. They 
compel stragglers to re-enter the ranks, and laggards to keep 
up by biting them. After the work is done the bugs are shut 
up within the colony and scantily fed. 

Wars.— On the wars of antS a great deal might be said, 
as the facts of interest in this connection alSre very nume- 
rous ; but for the sake of brevity I shall confine myself to 
giving only a somewhat mehgre account. 

One great cause of war is the plundering of ants’ nests 
by the filave-making species. Observers all agree that this 
plundering is Effected by a united march of the whole 
army composihg a* nest of the slave-making species, 
directed agaimt some particular nest o£ the species which 
they enslave*.* According to Lesp^s and Forel, single scouts 
or small companies axe first sent out from the nest to ex- 
plore in various directions for a suitable nest to attack. 
These scouts afterwards serve as guides to the marauding^ 
excursion. Forel saw several of these scouts of the species 
F. Tufeacena or Amazon cafefuUy inspecting a nest of 

fuaca which they had found, investigating especially 
the entrances*. These are purposely made difficult to find 
by thejr architects, and it not unfrequently happens that 
after all precautions and inspections on the part of the 
invaders, an expedition fails on*account of not finding the 
city gates. • 

■^^en the scouts have been successful in discovering a 
suitable nest to plunder*, and have completed their stra- 
tegical inwastigations of the locality to their satisfaction, 
they retiSm straight to their own nest or fortress! Forel 
has^then seen them walking about ^on the surface of their 
nest for a long time, as if in consultation, oi* ihaking up 
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len some of them entered the nest, soon 
of ^arriors streamed out ^f the entrances, 
ana ran aoouL rapping each other with their theads and 
antennse. They thdh formed into column and set out to< 
pillage the nest of the slave ants. The*{pilowing is the 
account which Lesp^s gives of such expeditions : — 

They only take place towards the end of 4he summer and in 
autumn. At this time the winged members of the slave species 
{F. fusca and F. cunimla/ria) have left the nest, and the 
Amazons will not take the trouble to bring bacl^ useless con- 
sumers. When the sky is clear our r<^bers leave their town in 
the afternoon at about three or four o^lock. At first no order 
is perceptible in their movements, but when they are all 
gathered together they form a r^ular column, which then moves 
forward quickly, and each da^ in a difierent direction. fl?hey 
march closely jessed together, and the foremost always appear 
to be seeking for something on the ground. They are each 
moment overtaken by others, so that the head of the column is 
continually growing. They are in fact seeking the traces of the 
ants which they propose to plunder, and it is scent that guides 
them. They snuff over the ground like^ hounds {ollo^Ang the 
track of a wild animal, and when they hSve found it they 
pTunge headloqg forward, and the whole column rushes on be- 
hind. The smallest armies 1 saw consisted of several lyindred 
iiy;lividuals, but 1 have also seen some feur thnes as large. 
They then form columns which may bo five metres long, and as 
much as fifty centimetres wide. After a march, which often 
lasts a full hour, the column arrives at the nest of the slave 
• species. The F cunicularicB, which are the strongest, offer 
keen opposition, but without much result. The Amazons soon 
penetrate within the nest, to come out again a moment later, 
while the assailed ants at the same time msh out in masse§r 
During the whole time attention is directed soleiy to the larvee 
and pup®, which the Amazons steal while the others try to 
save as many as possible. Thdy know very well that th6 Ama- 
zons cannot climb, so they fif’ with their precious burdens to 
the surrounding bushes or plants, whereto their enemies cannot 
follow them! They then pursue the retreating robbers and try 
to take away from them as much of their booty as possibK 
But the latter do not trouble themselves much about them, and 
hasten on home. On their return they do not follovt the shart- 
est road, but exactly the one by which they came, finding their 
way back by smell. Amved at their nest, they immediately 
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hand over their booty to the slaves, and trouUe themsdves^no 
more about it. (A few days afterwar^ th£ stolen pupss*^or 
npnphsB eis^prge, without memory of their childnood, and imme- 
^diately and without compulsion take pai^t in all tasks. 

, According to Biichner’s account,'— 

From time to time the army maket a Bhorl-, halt, partly to 
let the rearguard^ close‘ up, partly because dinerent opinions 
arise as to the direction of the host, or because the place at 
which they are is unknown to them. Forel several times saw 
the %rmy ccnnpletely lose its ^ay — ^an incident only once ob- 
served by Huber. Forel puts the number of warriors in such 
an army at from one hrAubed to more than two thousand. Its 
speed is on an average a m^tre per minute, but varies much 
according to circumstanced, and is naturally least when return- 
ing Jiaden with booty. If the* distance be very great, such 
bodily fatigue may at last be felt that the* whale attack on the 
hostile nest is given up, and a retreat is begun; Forel once saw 
this happen after they Wd passed over a distance of two hun- 
dred and forty yards. Sometimes it sedkns as though, on coming 
within sight of the hostile nest, a kind of discouragement took 
possesi^on o( them, and prevented their making the attack. If 
the nest cannot St once be found, the whole army halts, ^d 
some divisions are sent forward to search for , it, and these are 
gradu^ly seen returning towards the ceijtre. Forel also saw 
such an army only, searching the first day, advancing zigitag, 
and with frequent halts, whereas on the following day it went 
forward to its aim swiftly and without delay, having found out 
the road. It seems that a single ant, even if it knows the way 
and the place, is not able alone to lead a large army, but that 
considerable number must be employed in this duty. Mistakes 
as to the road occur with special ease during the return journey, 
'^because the several* ants are laden with booty and cannot readily 
understand each other. Individual ants are then seen to wander 
about in every direction often for a long time, until they at last 
reach a spot Imown to them, and then advance swiftly to their 
goal. Many never come back at all. These mistakes easily 
occur when the robbers which have passed into a hostile nest do 
not come out again at the same holes whereby they entered, but 
by others at some distance — ^for instance, by a subterranean 
canal. Ooming out thus £a a strange neighbourhood, th^ do not 
knW whibh way to take, and only some cha nee to ^d the right 
road duithg their aimless wanderings about, and recognise and 

V 
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follow it by smeli. On the other hand, such mii^kes scarcely 
ever happen to tudividuals in an unladen train, kept in good 
array. Other sgedes ©f ants {F.fusca^ rufa,\(mguw^a) know 
better how to manage under such circumstances iiBan do the 
Amazons. The laden dhes lay dowd their loads, first find wherOg 
they are, and only &ke them up again aft^ •they have found 
their way. If the booty seized in the nest first attacked is &o 
large to be all taken at once, the robbers return once, or oftener, 

so as to complete their work The airts, as already said, 

have no regular leaders nor chiefs, yet it is certain that in each 
expedition, alteration of road, or other change, ^the decision 
during that event comes from a %mall knot of individuals, ^hich 
have previously come to an understaiiding, and carry the rest 
and the undecided along with them. These do not always 
follow immediately, but only irfter ;they have received sevei^ 
taps on the head from the m^bers of the * ring.* The pro- 
cession does not^advimce until the leaders have convinced fhem- 
selves by their own eyesight that the main part of the army is 
following. 

One day Forel saw ^me Amdkons on the surface of a nest 
of the F. fusca seeking and sounding in all directions, without 
being able to find the entrance. At last one of them /ound a 
very little hole, hardly as large as a pin^s head, through which 
th© robbers penetrated. But since, owing to the smallness of 
the hole, the iiArasion went on slowly, the search was continued, 
and an entrance ^as found further off, through which the 
Amazon army gradually disappeared. All was quiet. About 
five minutes later Forel saw a booty-laden column emerge from' 
each hole. I^ot a single ant was without a load. The two 
^columns united outside and retreated together. 

A marauding excursion of the Amazons against the F,^ 
rujlbarhis, a sub-species of the F, fusca, or small black ants, 
took place as follows : — The vanguard of tlje robber army found 
that it had reached the neighbourhood of the hoBtile nest more 
quickly than it had expected ; for it halted suddenly and de- 
cidedly, and sent a number of messengers which brought up the 
main body and the rearguaid with incredible speed. In less 
than thirty seconds the whole army had closed up, and hurled 
itself in a ifiass on the dome of the hostile nest. This was the 


more necessary as the rufibarhes during the short halt had dis- 
covered the approach of the enemy, |i>nd had utilised the timelo 
cover the dome with defenders. An indescribaj;)le struggle 
followed, but the ^superior numbers of the Amazons^ overcame, 
and they penetrated intq the nest, while the defendeni poured 
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hj thousands out of the same holes, with thew larvas and php». 
in th<^ jaws, aiyl escaped to the nearest pFmts and bushes, 
running oyer the heaps of their assailaiits. ^hese looked on 
the matter'as hopeless, and began to j^treat. But the rufi- 
ubcMrbes, fbrious a| their proceedings, puripied them, and en- 
devoured to ^ away from them the few pupse they had ob- 
t^ed, by trymg to seize the Amazons* 1^ and to snatch away 
the pupsa. The Amazon lets its jaws slip slowly along the 
captive pupa, as as the head of its opponent, and pierces it,, 
if it does not, as generally happens, draw back. But it often 
manages to /»ize the pupa at the instant at which the Amazon 
lets it go and flies with it. This is managed yet more easily 
when a comrade holds the robber by the legs, and compels it to 
loose its prey in order to guard itself against its assailant. 
Sometimes the robbers seize §mpty cocoons and carry them 
away, but «they leave them on <the road when they have dis- 
covered their mistake. In the above case the strength of the 
rufiharhea proved at last so great that the rearguard of ‘the re- 
treating army was seriously pressed, and was obliged to give up 
its booty. A number of the Amazons»also were overpowered 
and killed, but not without the rufibarhea also losing many 
people. «. I^one the less did some inchviduals, as though despe- 
rate, rush hito <he thickest hosts of the enemy, penetra^d 
again into the nest, smd carried oiF several pupae by sheer au- 
dacity and skill. Most of them left the^r prey to go to the 
help of their, jsomrades when assailed by the rufibcvrhea. Ten 
minutes after the cdhimencement of the retreat all the Amazons 
had left the nest, and, being swifter than their opponents, they 
were only pursued for about halfway back. Their attack had 
fldled on account of a short delay I 

On another occasion observed by Forel, in which several 
fertile Amazons also took part and killed many enemies, the 
nest was thoroughly, ravished, but the retreat was also in this 
case very much disturbed and harassed by the superior numbers 
of the enemy. There were many slain on both sides. That in 
spite of the above-mentioned una'uimitydifiereni: opinions among 
tile members of an e 2 q)edition sometimes hinder its conduct, the 
following observation seems to show : — An advax^ng column 
divided after it had gone about ten yards from the nest. Half 
turned back, while the other half went on, but after some time 
hesitated and also turned back. Arrived at*home, it found 
those whidb had formerly turned back putting themselves in 
motion inia new direction. The newly returned followed them, 
and th^ reunited army, after various* wheelings, halts, d^c., at 
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Jas^tumed hometagain bj a long way round. The whole biisi- 
nesd looked like alpromenade. But apparentlj^different parties 
had diffe];ent nesil in ^ew, while others were enti^ly against 
the expedition. Yet pqfhaps it was^only a inarch for exercise. 

' Outer obstacles do«iot, as a rule, hinder the Amazons when 
they are once on the march. Forel saw them* wade through 
some shallow Titter, although many were drowned in it, and 
then march over a dusty high road, although the wind blew 
half of them away. As they returned, booty-laden, neither 
wind, nor dust, nor water could make them lay down their 
prey. They only got back with great trouble, and fUmed back 
again to bring firesh booty, although many lost their lives. 

The following is also quoted from Buchner’s excellent 
epitome of Forel’s observations in this connection : — 

The most terrible enemy of •bhe Amazons is the sanguine 
ant (F. sanguined), which also keeps slaves, and thereby often 
comes into collision with the Amazons on their marauding ex- 
cursions. It is not equal to it in •bodily strength or fighting 
capacity, but surpasses it* in intelligence ; according to Forel it 
is the most intelligent of all the species of ants. If Forel, for 
instance, poured out the contents of a sack, fill^ with a nest of 
the |lave species near an Amazon nest, the ^mazgns apparently 
generally regarded the tumbled together heap of ants, larvsB, 
pupae, earth, building cnaterials, t&c., as the domcT of a hostile 
nest^and took all imaginable but useless pains to *find out the 
entr^ces thereinto, leaving on one side for this investigation 
their only object, the carrying off the pupae ; but the sanguine 
ants under similar circumstances did not allow themselves to be 
deceived, but at once ransacked the whole heap. 

On another occasion, white a procession of Amazon 
ants was on its way to plunder a nest of •F. fusca, before ^ 
it arrived Forel poured out a sack-full of sanguine ants^ 
and made a break in the nest : — / 

The sanguine ants pressed in, while the fusca came out to 
defend themselves. At this moment the first Amazons arrived. 
When they sa w the sanguine ants they drew back and awaited 
the main army, which appeared much disturbed at the news. 
But once united, the bold robbers rushed at their foes. The 
latter gathered together and beat back the first attack^ but the 
Amazons closed up their ranks and made a second assault^ which 
carried them on to the domp and into the midst of the enemy. 
These were overthrown, as well as a number of F, 
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whicli Forel at this moment poured out on dke nest. Th^ con- 
querors delayed for a moment on the dome uter their victoryi 
and then entered the nest to bring out^ litme of the valuable 
booty, ^few Ajnazons js^hich were ^ mad with an^r did not ^ 
return with th%main army, but went O0i slaughtering blindly'' 
camong the conquered and the fugitives of the three species, 
j^ca, and ^ 

The ravished rujiha/rhea became so desperate at their r 
overthrow that they followed the robbers to their own nest, 
and the latter had some trouble in defending it. The rufibarhea 
lef^ themselves be killed in ^hundreds, and really seemed as 
though they courted death. A small number of the Amazons 
also sank under the bftes of their enemies. The nest contained 
slaves of the rufibarhia species, which on this emergency fought 
actively against their dwn <ace. There were also slaves of 
tha speefbs faaca, so that the ibest included three different species 
of ants. » L 

The same nest is often revisited many times on the same day 
or at different periods, unfil either there is no more to steal, 
or the plundered folk have hit upon better mode of defence. 
A column which was in the act of goiug back to such a plun- 
dered nest turned when halfway there, and halted, apparently 
on no other ^uh^ than because it had met the rearguard 
of the arm/, and 'had learned that the nest was exha&ted, 
and, that there was nothing more to^ be had there. The 
robbers then went off to a rufibtwbis nest which in 
the neighbourhood, and killed half the inhabitants while 
plundering the nest. The surviving nijibarbea returned 
after the robbery and brought up new progeny; but thirteen 
days later the Amazons again reaped a rich harvest from 
the same nest. The Amazon army often severs itself into two 
separate divisions when th4re is not enough for both to do 
, at the same spot. Sometimes one division finds something 
and the other nothing, and they then reunite. If any obstacle 
be placed in their way they try to overcome it, in doing which 
som& leave the main army, Ibse themselves, and only find their 
way home again with difficulty. Forel has tried to establish 
the normal frequency of expeditions, and foui^d that a colony 
watched by himself for a space of thirty days sent out no less 
than forty-four marauding excursions. Of these about eight- 
and-twenty were completely, nine partially,' and the remainder 
ftot at i£l successful. He four times saw, &e army divide into 
two. ^Balf the expeditions were levelled against the rufiba/rhea^ 
^Ij^against ^Qfuacos, On an average a successful expedition 
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vtovli bring back io the colony a thousand pupie or larvsB. 
On the whole, the Lumber of future slaves stolcai by a strong 
colony during a favourable summer may be reckone^t at forty 
.thousand ! • t 

The internecine battles which occasionaUy break out 
among the ^mazons themselves are naturally tlTe most cruel.- 
They tear each otlier to pieces with incredible fury, and knots 
of five or six individuals which have pierfied eaph other may be 
seen rolling over each other on the ground, it being impos- 
sible to distinguish between friend and fbe. Civil wars among 
men are also known to be the mQst embittered and the rqpst 
bloody. ^ 

The mode of attack practised by the other best known 
species of slave-making ant, ^aaregumea^ is somewhat 
different : — • • , 

They march in*small troops which, in case of need, summon 
reinforcements, and therefore as a rule only reach their goal 
slowly. Between the individual troops messengers or scouts 
run continually backwards and forwards. The first troop 
which arrives at the hostile nest does not rush at it, as do the 
Amazons, but contents itself with making jprovjsional re- 
connaissances, wherein some of the assailimts ^ generally 
made prisoners by the enemy, which have time to bethink 
and to collect themsdves. ]^inforcements are dow brought 
up, and a regular siege of the nest begins. A» sudddd invasion, 
like that of the Amazons, is never seen. The besieging army 
forms a complete ring round the hostile nest, and the besiegers 
hold this with mandibles open and antennae drawn back, with- 
oiA going nearer. In this position they beat oflf all assaults of 
the besieged, until they feel themselves strong enough to advance 
to the attack. This attack scarcely ever fails, and has for its 
chief object the mastering of the entrances and outlets of the • 
nest. A special troop guards each opening, and only allows 
such of the besieged to pass out carry no pupm. This pian- 
oeuvre gives rise to a number of comical and characteristic 
scenes. By this means the sanguftie ants in a few minutes manage 
to have all tho defenders out of the nests and the pupes left 
behind. This is the case at least with the ruJibcMrbea, while 
the rather less tinpd fuacca try, even at the last momefnt when 
it is useless, to stop up or barricade the entrances. Thesanguii^ 
ants do not indeed possess the terrible weapons and the jirarlike 
impetuosity of the Amazons, but they are stronger and larger. 
If a/mca orf rufibarbia fights with a sanguine ant for the* pos- 
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session of a pupa, it is generally very soo# overcome. 
the main parip of the army is penetrating ij^to the nest to steal 
the pupi^ some divisions pursue the fugitives, to take away from 
. them the few, pupm *wlnch may cHirnce to have been savcd« 
l^ey drive them even out of the crichet-holes in which they 
• have meanwlfile taken refuge. In short, it is a razzift, or sweep- 
ing burglary, as complete as can be imaging 1. In the retreat 
the robbers in ,no wise hurry themselves, for they know that< 
they are threatened by no danger and no loss, and the complete 
emptying of a large and distant nest often takes several days in 
aocomplishing. Tbe ants which have been so thoroughly robbed 
scarcely every return to their former abode. 

It must be admitted that a human army, robbing a foreign 
town or fortress, could not behave better or more prudently. 

Huber gives the follo\png account of a battle waged 
by sanguine ants : — . ^ 

At ten, in a July morning, he noticed a small band of them 
emerge from their nest, and march rapidly towards a nest of 
negroes, around which it dispersed.^ A number of the blacks 
rushed out, gave battle, and succeeded in defeating their in- 
vaders, and in making several of them prisoners. Upon this, 
the remainde^f tlie attacking force waited for a reinforcement. 
When this ^came *up, they still declined fijrther proceeclings, 
and sent more aides-de-camp to their o?rn nest. The result of 
these messages was a much larger reinforcement ; but even yet 
the pirates appeared to shun the combat. At last, the negroes 
marched out from their nest in a phalanx of about two feet 
square, and a number of skirmishes began, which soon ended in 
a general Long before the event seemed certain, 4he 

negroes carried off their pupas to the most distant part of the 
nest ; and when, after a longer encounter, they appeared to think 
further resistance vain, they retreated, attempting to take with 
them their young. In this, however, they wei’e prevented, and 
the invaders obtained possession of their nest and the booty. 
When they had done this, thby put in a garrison, and occupi^ 
the night and the succeeding day in carrying off their spoil. 

Buchner says — ^ 

Battles between ants of the same species often end with a 
lasting alliance, especi^ly when the number of the workers on 
2K}th si(^ is comparatively small. The wise little animals under 
such circumstances discover, much more Quickly and better than 
that they can only dekroy e%ch other by fighting, while 
tmion would benefit both parties. Somedme^ tliey drive each 
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other out of their nints in a quite friendly way. Forel laid on 
a table a piece of l|irk ^th a nest of the gentlh Leptotkwax 
aoerwyrum^ and then put on it the contents of anothei'nest of 
Ihe same species. The last comers were by far the more nume- 
rous, and spon possessec^ themselves of the nest, driving out the 
inmates. But the latter ^did not know whither to go, and * 
turned back againi They were then seized by their opponents 
^ne after the other, carried away as far as possible firom the nest, 
and there put down. The ofbener they came back the further 
were they carried away. One of the carriers arrived in this 
fashion at the edge of the table, and»after it had by me&ns of its 
feelers convinced itself that it had reached^he end of the world, 
mercilessly let its burden drop into the fathomless abyss. It 
waited a moment to see if it had attained its object, and then 
turned back to the nest. Forel pifiked up the ant wl^ch had 
fallen on the floor, and put it dowfl right in front of the return- 
ing ant. The latteK repeated the same manoeuvre as at first, 
only stretching its neck further over the edge of the table. He 
several times reiterated his experinmnt, and always with the 
same result. Later the twS colonies were shut up together in 
a glass case, and gradually learned to agree. ^ 

At other times, however, warlike antS shew gireat and 
needlbss cruelty to one another : — • • 

They slowly pufl fro|n their victim, that is rendered defei\pe- 
less b^ wounds, exhaustion, or terror, first ong feelepund then 
the other,, then the legs one after another, until they at last 
kill it, or pull it in a completely mutilated and helpless con- 
dition to some out-of-the-way spot where it perishes miserably. 
Yet* some compassionate hearts are to be found among the 
victors, which only pull the conquered to a distant place in order 
to get rid of them, and there let* them go without injuring 
them, • , 

The following account is also taken from Buchner’s 
* Mind in Animals,’ p. 87 : — • • 

The doors are often guarded hy special sentries, which fulfil 
their important duty in various ways. Forel saw a nest of the 
Colohopaia the two or thi^ very small round open- 

ings of which were watched by soldiers, arranged so that 
their thick cylindrical heads stopped them up, just as a cork 
stops up the mouth of a bottle. The same observer saw the* 
Myrmecma Lat^eHlei defend themselves against the invftsions 
of the dave-making Si/r(mg't^og7w,ihuSf by placing a workeu at. 
each of the liMe* openings of the nest, which quite stops up* 
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the opening either with its head or abdcmen. The Gampo* 
notua species &so defend their nests rby stretching their header 
in froxiloof the openings, drawing back the antennss. Each 
approaching enemy thus deceives a slSl^ blow or bite delivered 
with the who^eVeight of the body. Mac6ook noticed in the nesta 
* of the soon to be described Pennsylvpnian mound-building ants, 
the employment of special sentries, which la^ watching within 
the nest entrances, and sprang out at the firet sight of danger 
to attack the enemy ; and it was wonderful to see with what 
swiftness the news of such an alarm spread through the nest, 
al9d how the inhabitants came out en masse to meet the enemy. 
The Lasim species defend their large, strong, and very extensive 
nests against hostile attack or sieges with equal courage and 
skill, while other timid species seek to fly as speedily as possible 
with their larvae, pupae, and^fnntful queens. There is, as Forel 
tells us, a regular bamcade* flght. Passage after passage is 
stopped and defended to the uttermost, so that the assailants 
can only advance step and step. Unless the latter are in an 
enormous majority, the stS’uggle ma^ last a very long time with 
these tactics. During this &ne, other workers are busy pre- 
paring subterranean passages backwards for eventual flight. 
Glenerally such, passages are already made, and during a fight a 
new dome of the Lomus may be seen rising at a dist^ce^t not 
being difficult for them to make this with the help of their ex- 
tended subterranean passages and comnf unications. 

The P, exseeixt, ov presaUahris fights in a peculiar way, which is 
due to care of their small and very tender bodies. It avoids all 
single combats, and always fights in closed ranks. Only when 
it thinks victory secuie does it spring on its enemy’s back. But 
its chief strength lies in the fact that many together al'vfays 
attack a foe. They nail dovii their opponent by seizing its legs 
and holding them firmly to the ground, while a comrade springs 
on the ba(& of the defenceless creature and tries to bite through 
its neck. But if threatened the holders sometimes take flight, 
and so it happens that in battles between the exsectaa and the 
much stronger not a few of the latter are seen running 

about with a small enemy clutShing their shoulders,/and making 
violent efibrts to tear the neck of its foe. If the bearer is then 
seized with cramp, the neiTous cord has been injured. On the 
other hand, if an exse^a is seized by the back by a pratensis it 
4S at oi||pe lost. 

Tls^e tactics of the turf ants resemble those of the exsectes^ 
thr^ or four of them seizing an opponent and pulling off hiS 
legs. In similar fashion ^e attack of ^eJLqfvus species is 
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c!ii 6 fl .7 directed agil^t the legs of its enemies^three, four, or 
five uniting in the! effort. They understand banioade fighting 
particularly well in their large well-built dwellings, ^and if it 
.*comes to the worst i^ %y subterrahean passages. They are 
feared by most ants on*^ Mscount of their numei9(^l superiority. 
Forel one day poured the •contents of ten nests of pratemea in* 
front of a tree tnmk inhabited by Ladu8j‘uligmo8U8 (jet ant). 

‘ The siege at once began ; but the jet ants calied in help from 
the nests connected with their colony, and thick black columns 
were at once seen coming out from the surrounding tpes. The 
pratenaea were obliged to fiy, and left behind them a mass of ddieul 
as well as their pupss, which last were carried off by the victors 
to their nests to be eaten. 

Battles, however, are not confirfed to species of ants 
having warlike and slave-making habits. The agricultural 
ants likewise at fimel^ wage fierce wars with one another. 
The importance of seeds to these ants, and the consequent 
value which they set ppon theftn, induce the animals^ 
when supplies are scarce, to plunder each other’s nests. 
Thus Moggridge says, — • 

By far the most savage and prolongeli cdhtesfs which I 
have*witnessed were those in which the cofiibatafitB belong to 
two different colonies /)f the same species. . . .. The most 
smgqjar contests are those which are waged for seeds by A, 
harhara, when one colony plunders the stores of an adjacent 
nest belonging to the same species, the weaker nest making 
prolonged though, for the most part, inefficient attempts to 
i*eaover their prop^y. , 

In the case of the other species of ant which I have watched 
fighting, the strife would last but*a short time — a few hours or 
a day — ^but A. harhoura will carry on the Ijattle day after day * 
and week after week. I was able to devote a good aeal of time * 
to watching the progi'ess of a predatory war of this kind, waged 
by one nest of harhara against finotW, and which lasted for 
forty -six days, from January 18 to March 4 ! 

1 cannot of course dedare positively that no cessation of 
hostilities may have taken place during the time, but I can 
affirm that whenever I visited the spot — and I did so on twelve 
days, or as nearly'as possible twice a w«ek — ^the scene was one 
of war and spoliation such as that which I shall now describe.** 

An active train of ants, nearly resembling an (binary 
harvesting train, led from the entrance of one nest to that of 
another lower dawn the slope, and fifteen feet distant; but on 
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dosor examination it appeared that thougn the great mass of 
seed-bearers were travelling towards the u^r nest, some few 
were goii% in the opposite direction and making for the lower. 
Besides this, at intervals, (ombats mi^t be seen taking place, 
one ant seizing \he free end of a seed &rried by another, and 
endeavouring to wrench it away, and then frequently; as neither 
would let go, the strpnger ant would drag seed and opponent 
towards its nest.* At times other ants would interfere and seize 
one of the combatants and endeavour to drag it away, this often 
resulting ip terrible mutilations, and especially in the loss of the 
abdomen, which would be tom off while the jaws of the victim 
retained their indomitable bull-dog grip upon the seed. Then 
the victor might be seen dragging away his prize, while its ad- 
versary, though now little more than a head and legs, offered a 
vigorous^ough of course ineffectual resistance. 1 frequently 
observed that the ants during these coi^cts would endeavour 
to seize one another’s antennse, and that if' this were effected, 
the ant thus assaulted would instantly release his hold, whether 
of seed or adversary, and aj^lpear utterly discomfited. No doubt 
the antennse are their most sensitive parts, and injuries infiicted 
on thjBse organs cause the greatest pain. 

It waS 'notr'ntil'I had watched this scene for some days that 
I apprehended its true meaning, and discovered that the aats of 
the upper nest were robbing ^e granaries of the lower, while 
the 'latter^tried to recover the stolen ^eeds both by fighting 
for them and by stealing seeds in their turn from the* nest 
of their oppressors. The thieves, however, were evidently 
the stronger, and streams of ants laden with seeds arrived 
safely at ^e upper nest, while close observation showed that 
very few seeds were successfully carried on the reverse journey 
into the lower and plundered nest. 

Thus when 1 j&xed my attention on one of these robbed ants 
surreptitiously making its exit with the seed from the thieves’ 
nest, and having overcome the opposition and dangers met with 
on its way, reaching, after a journey which took six minutes to 
accomplish, the entrance to its own home, I saw that it was 
violently deprived of its burden1>y a guard of ants stationed there 
apparently fbr the purpose, one of whom instamtly started off 
and carried the seed all the way back again to the upper nest. 

This 1 saw repeated^ several times. 

# Aftesr March 4 I never saw any acts of hostility between 
these sests, though the robbed nest was not abandoned. In 
another case of the same kind, l^owever, where the struggle* 
l&Bted thirty-one days, the robbed nest was at length completely 
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^baiMoned, and on opening it 1 found all the granaries empty 
with* one single ^ception, and this one was 4 >ierced by the 
matted roots of ^'asses# and other plants, and must ^therefore 
have been long neglect^ by the an^. Strangely enough, not 
one of the seeds in ,this deserted granazy showed traces of 
germination. • 

ISfo doubt so|^e very* pressing need is the cause of these 
systematic raids m search of accumulatiens of seeds, and there 
can be little doubt that the requirements of distinct colonies of 
ants of the same species are often different even at the same 
season and date. Thus these warring colonies of ^ants were 
active on many days when the majority of the nests were com- 
pletely closed ; and 1 have even seen tlAse robbers staggering 
along, enfeebled by the cold, and in wind and rain, when all 
other ants were safe below ground. * 

The agricultural ants of*Texas do not appear to 'be 
less pugnacious than their European congeners. Thus 
MacCook says : — ^ 

A young community Has sometimes to struggle into perma- 
nent prosperity through many perils. The following example 
is found in the unpublished Lmcecum manuscripts. , One*day a 
new^ant-city was observed to be located witmh^ten or twelve 
yards of a longfCstablishcd nest, a distance that the doctor 
thought would prove 4oo near for peaceable possession — ^fogr the 
agriaulturals seem to pre-empt a certain j;'ange ^f territory 
around their formicary as their own, within which no intrusion 
is allowed. He therefore concluded to keep these nests under 
close observation, and visited them frequently. Only a day or 
two had elapsed before he found that the inhabitants of the old 
city had made w^r upon the new^ They had surrounded it in 
great numbers, and were entering, dragging out and killing the 
citizens. The young colonists, who seemed* to bp of less size/ 
than their adversaries, fought bravely, and, notwithstanding 
they were overwhelmed by supermr numbers, killed and m^med 
many of their assailants. The parties were scattered in strug- 
gling pairs over a space ten or &teen feet around the city gate, 
and the ground was strewed with many dead bodies. The new 
colonists aimed altogether at cutting off the legs of their larger 
foes, which they accomplished with much success. The old-dty 
warriors, on the contrary, gnawed and flipped off the heads and 
abdomens of their enemies. Two days afterward thb battft- 
ffeld was revisited, and many ants were found lyiifg dead 
tightly lock^ together by legs and mandibles, while hundreds 
• • G 
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of decapitate bodies and severed heads wertf strewed ov^ tho 
ground. i F 

Another example, which is given id the published paper, is. 
quite simitar, and had likq result. Ii^forty-eight hours the old 
settlers had ext^minated the new. Thet distance between the 
jiests was about 20 feet. While the young colonists remained 
in concealment they were not distiirifed, but ([as soon as they 
began to clear away their open disk war was declared. 

MacCook, however, says that ‘ these ants are not always 
so Jealoup of territorial encroachment, or at least must 
have different standards of rights/ For he observed many 
cases of nests situated within twenty, and even ten feet 
of one another, without a battle ever occurring between 
memberj of the two conftnunities. Therefore, without 
questioning the accuracy of Lincecum[s observations — 
which, indeed, present no scope for inaccuracy — he adds, 
‘That neighbouring ants, like neighbouring nations of 
civilised men, will fall out and wage war Lincecum’s ex- 
amples show. Perhaps we should be quite as unsuccessful 
in case of these ants as of our human congeners, should 
we seek a" sufficient reason for these wars, or satisfactory 
cause for these differences in dealing with neighbours 
whioJi appear from the comparison of ijincecum’s observa- 
tions with'mine.J * 

In connection with the wars of these ants, the follow- 
ing quotations may also be made from the same author : — 

The erratic ants do not appear to be held as common ene- 
mies by the agriculturals, and they aro even permitted to 
establish their formicaries within the limits of the open disk. 

' Sometimes, however, the diminutive hillocks which mark the 
‘entrance to an erratic ant-nest multiply beyond the limit of the 
agriculturals* forbearance. But they do not declare war, nor 
resorf to any personal violenfe. Nevertheless, they get rid of 
them, oddly enough, by a r^ulac* system of vexatious obstruc- 
tions. They suddenly conclude that there is lyrgent demand 
for improving their public domain. Forthwith they sally forth 
» in large numbers, fall eagerly to work gathering the little black 
balls which are thrown iTp by the eai'th- worms in great quantities 
e'^rywhesre in the prairie soil, which they bring and heap upon 
the paved disk until all the erratic ant-nests are covered ! The ^ 
enti^ pavement is thus raised an inch or so, and'pai;is are taken 
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^to dbposit more l^ls upon and around the domiciles of their 
tiny neighbours Ihan elsewhere. The erratics struggle vigor- 
ously against thra PcAnpeian treatment; they bore through 
the avalanche of balls, ^nly to finc^ barriers laid in* their way. 
The obstructions at length become so seriou% that it is impos- « 
sible to keep the galleries open. The dwarfs cease to contend 
against destiny, fuid, gathering together their household stores, 
quietly evacuate the premises of the inhospitable giants. It is 
the triumph of the policy of obstruction, a bloodless but effec- 
tual opposition. 

Lastly, MacCook records the history of an interesting 
engagement which he witnessed between two nests of * 
Tetramorium ccespitum. It took place between Broad 
Street and Penn Square in Philauielphia, and lasted for 
nearly three weeks. Although all the combatants belonged 
to the .same species, however great the confusion of the 
fight, friends were always distinguished from foes — ap- 
parently by contact of ^ntennac.* 

Habit of keeping Domestic Pets , — Many species of 
ants display the curious habit of keeping in thete nests 
sundry kinds of other insects, which, so fiff as bbservation 
extends, are of, no benefit to the ants*, and* which there- 
fore have been regarded by observers as mare doi^^estic 
pete. These ‘ pets ’ are for the most pijrt spGbies which 
occur nowhere else except in ants’ nests, and each species 
of ‘pet’ is peculiar to certain species of ants. Thus 
]^oggridge found ^ a large number of a minute shining ^ 
brown beetle moving about among the seeds ’ in the nests 
of the harvesting ant of the st)uth of Europe, ‘ belonging 
to the scarce and very restricted genus fjohioc&ra^ called* 
by Kraatz G, attce^ on account of its inhabiting the nests 
of ants belonging to the genus Atta,^ He also observed 
inhabiting the same nests a minute cricket ‘scarcely 
larger than a grain of wheaHt ’ {Qryllus myrmecophil/aa), 
which had been previously observed by Paolo Savi in the 
nests of several species of ants in Tuscany, where it. lived 
on the best terms with its hosts, playing round the nests* 
in warm weather, and retiring into them in stormy weather, 
while allowing the ants to cany it from place <to place 
during njigrations. Again, Mr. Bates observes* t^iat 
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* some of the most anomalous forms of coleopterous iu^cta 
are those which live solely in the ne&|s of ants.’ * Sir 
John Lufehock also, and other observers whom we need 
not wait to cite, mention similar® fects. The Eev. Mr. 
White says thaffeiltogether 40 distinct i^ecies of Coleoptera, 
Aiost of whicn he has in his owi^ collection, are known 
to inhabit the nesta of various species of ants, and to 
occur nowhere ^Ise. 

As in all these cases the ants live on amicable terms 
witj^ theirkguests, and in some cases even bestow labour 
upon them (as in carrying them from one nest to another 
during migration), it is evident that these insects are not 
only tolerated, but fostered by the ants. Moreover, as it 
seems absurd to credit ants* with any mere fancy or caprice 
such as that of keeping pets, we can only conclude that 
these insects, like the aphides, are of some use to their 
hosts, although we are not yet in a position to surmise 
what this use can be. • 

Habits of Sleep and Gleanlmess . — It is probable that 
all spfecies of ants jnjoy periods of true sleep alternating 
with those of Activity; but actual observations on this 
subject have only been made on two or three species. 
The followirfg is MacCook’s account of these habits in the 
harvesting* ant oi Texas : — ■ 

The observation upon the ants now before me began at 
8 o'clock; at 11 p.m. the cluster had nearly dissolved, only a 
few being asleep. To illustrate the soundness of this sleep T 
take the quill pen with which I write, and apply the feather 
.end of it to an ant who is sleeping upon the soil. She has 
chosen a little oval depression in the surface, and lies with 
abdomen upon the raised edge, and face tow^ the lamp. Her 
legs are drawn up close to the, body. She is perfectly still. I 
gently draw the feather tip along the body, stroking * with the 
fur,* if I may so say. There is \io motion. Again and again 
this action is repeated, the stroke gradually being^ade heavier, 
although always quite gentle. Still there is no change. The 
'strokes are now directe<^ upon the head, with the same result. 
N^w the jip is applied to the neck, the point at which the head 
is united to the pro-thorax, with a waving motion intended to 
prodqpe a sensation of tickling. The ant remains motionless. 
After coptiniiing these experiments for several ^minutes, I 
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tux)use the sleeper ;iby a sharp touch of the quill. She stretches 
out her head, thei) her Jegs, which she also shales, steps nearer 
to the light, and b^ns to cleanse herself in the manubr already 
described. This act in'v%riably follows the waking of ants from 
sleep. The above description applies to the general habit of 
somnolenoe as observed qpon the two named sp&ies of harvest^ 
ing ants for nelirly four months. I have often applied the 
quill, and even the point of a lead pencil, to .the sleeping Flo- 
ridians without breaking their slumber. There are some other 
details which have not appeared in the behaviour of the indi- 
vidual just put under observation. • • 

Thus, I have several times seen theayits (Crudelis) yawning 
after awaking. I use this word for lack of one which more 
accurately expresses the behaviour. ^The action is very like 
that of the human animal ; the' mandibles are thipwn open 
with the peculiar muscular sttain which is familiar to* all 
readers ; the tongue also is sometimes thrust out, and the limbs 
stretched with the appearance, at least, of that tension which 
accompanies the yawn in the genfts homo. During sleep the 
antennas have a gentle, Quivering, apparently involuntary mo- 
tion, which seemed to me, at times, to have the regularity of 
breathing. I also often noted an occasional rggulaj* lifting up 
and setting down of the fore-feet, one leg .after ^another, with 
almost a rhythmic motion. 

The length of time during which sleep is proldn^ed app^rs 
to vary according to circumstances and, perhaps, organism. 
The large head-soldiers of the Floridian harvesters appear to 
have a more sluggish nature than the smaller workers. Their 
sleep is longer and heavier. The former fact the watch readily 
determined. The latter appeared from the greater stolidity of 
the creatures under disturlmnce. , While the ants of one group 
are taking sleep others may be busy at work, and these stalk , 
among and over the sleepers, jostling them quite .vigorously ah 
times. Again, new members occasionally join the group, and, 
in their desire to get close up to Jbho heat and light, crow^ their 
drowsy comrades aside. 1 have seen ants who had been at 
work in the galleries drop their pellets, push thus into the 
cluster, and presently be apparently sound asleep. This rough 
treatment is invariably received with perfect good humour, as 
are like jostlings when the ants are awake. I have never seen 
the slightest display of anger or attempt to resent disturbaqpe 
even under these circumstances, so peculiarly calcula&^ to ex- 
cite the utmost irritation in men. But of course some of the 
sleepers ore aroused. Thby change position a little, or give 
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themselves a brief combing, and then resum^* their nap, unless^ 
indeed, they ar6 satisfied. In watching thesf‘mpvements it was 
quite evident that the Florida soldiers were far less easily dis- 
turbed than their smaller fellows. ThJy slept on stolidly while 
ItU the others wtre in agitation around them. Moreover, their 
very appearance, particularly when ayraking oi^t of rieep, indi- 
cated the greater sluggishness of their temfferament in this 
respect. 

The ordinary duration of sleep MacCook takes to be 
abdut three hours. 

Ants, like many* other insects, are in the habit of 
cleaning themselves, being, like them, provided by nature 
with combs and brushes, &c., for the purpose. But, unlike 
other injects, several species of ants are also in the habit 
of assisting each other in the performancfe of their toilet. 
The author last quoted gives the following account of this 
process in the genus Att(i : — 

take a couple ; the cleanser has begun at the face, which 
is licked thoroughly; even the mandibles being cared for, they 
being held apr^t for convenient manipulation. From the face 
the cleanser passes to the thorax, thence to thS haunch, and so 
along the first leg, along the second and third in the same 
manner, around to the abdomen, and thence up the other side of 
the ant to the head. A third ant approaches and joins in the 
friendly task, but soon abandons the field to the original 
cleanser. The attitude of the cleansed all this while is one of 
intense satisfaction, quite resembling that of a family dog when 
one is scratching the back his neck. The insect stretches 
.out her limbs, and, as her friend takes them successively into 
band, yields <ihem limp and supple to her manipulation ; she 
rolls gently over upon her side, even quite over upon her back, 
and with all her limbs relaxed presents a perfect picture of mus- 
cular surrender and ease. The pleasure which the creatures 
take in being thus ‘ combed ’ and * sponged ' is really enjoyable 
to the observer. 1 have seen an ant kneel down before another 
and thrust forward the head, drooping, quite under the face, 
and lie there motionless, thus expressing, as plainly as sign- 
la^iguage, could, her desire to be cleansed. 1 at once under- 
sto^ gesture, and so did the supplicated ant, for she at 
once ^ent to work. If analogies in .nature-studies were not so 
apt to be misleading, one might venture to s?Tgg^t that our 
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.^jDLSedfc Mends are thus in possession of a modified sort of 
Emmetonian TurHsh bath. , 

The acrobatic of these ants, which has often furnished 
me amusement, and whi^ I shall jet further illustinte, was 
fully shown one momjng in these offices of ab^tion. The for- 
micary was taken from the study, where the air had become 
chilled, anfi plac^ in an adjoining chamber upon the hearth* 
before an open-grate fire. The genial warmth was soon diffused 
throughout the nest, and aroused its occupants to unusual ac- 
tivity. A tuft of grass in the centre of the box was presently 
covered with them. They climbed to the very top o^the spires, 
turned round and round, hanging by their paws, not rufiike 
gymnasts performing upon a tuming-bart They hung or clung 
in various positions, grasping the grass blade with the third and 
fourth pairs of legs, whi^ were spread out at length, cleansing 
their heads with the fore-legs op bending underneath to comb 
and lick the abdomen. Among these ants were several pairs, 
in one case a triplet, engaged in the cleansing operation just 
described. The cleanser clung to t\[e grass, having a fore-leg on 
one side and a hind leg on the other side of the stem, stretched 
out at full length, while the cleansed hung in a like position 
below, and reached over and up, submitting herself i^o the 
pleasant process. As the progress of the dct required a change 
of posture on the part of both insects, it *was made with the 
utmost agility. * ^ . 

• ** 

Similarly, Bates thus describes the cldansing process in 

another genus of ants (JPci^cms) : — 

Here and there an ant was seen stretching forth first one 
leg and then another, to be brushed and washed by one or more 
of its comrades, who performed •the task by passing the limb 
between the jaws and tongue, finishing by giving the antennae a. 
friendly wipe. * • 

Hdbits of Play and Leisy^re. — ^The life of ants^is not 
all work, or, at least, is not so in all species ; for in some 
species, at any rate, period^ of recreation are habitually 
indulged in.* 

Buchner Geistesleben der Thiere,’ p. 163) gives the^ 
following abstract of Huber’s celebrated observations in 
this connection: — • ♦ 

It was of the pratemis that Huber wrote the observations 
touching it^ gjumaatic sports which became so famous. He 
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saw these ants on a fine day assembled on the surfitce of their 
nest, and behaying in a way that he could only explain as 
simulating festival sports or other games. They rais^ them- 
selves on their hind legs, embraced ea^ other with their fore- 
legs, seized each other by the antennss, f^t, or mandibles, and 
wrestled — buttall in fnendliest fashion. They then let go, ran 
after each other, and played hide-and-seek. (.When one was 
victorious, it seized albthe others in the ring, and tumbled them 
over like ninepins. 

This account of Huber’s found its way into many popular 
books, but^in spite of its clearness won little credence from the 
reading public. ‘ I found it hard to believe Huber’s obser- 
vation,’ writes Forel, ‘Cn spite of its exactness, until I myself 
had seen the same.’ A colony of the pratensis several times 
gave him the opportunity when he approached it carefully. 
The players caught each other .by the feet or jaws, rolled over 
each other on the ground like boys playing, gulled each other 
inside the entrances of their nest, only to come out again, and so 
on. All this was done without bad temper, or any spurting of 
poison, and it was clear that all the rivalry was friendly. The 
least breath from the side of the observer was enough to put an 
end t(^ the games. * I understand,’ continues Forel, Hhat the 
affair must’seein marvellous to those who have not seen it, 
especially when we remember that sexual attraction can here 

play no part.* ^ 

< 

I 

MacCook alsd gives an account of habits of play as in- 
dulged in among ants of the other Hemisphere : — 

At one formicary half a dozen or more young queens were 
out at the same time. They would climb up a large pebble 
near the gate, face the wind, <ind assume a rampant posture. 

, Several having ascended the stone at one time, there ensued a 
little playful passage-at-arms as to position. They nipped each 
other gently with the mandibles, and chased one another from 
favourite spots. They, however, never nipped the workers. 
These latter evidently kept a watch upon the sportive prin- 
cesses, occasionally saluted theih with their antennae in the 
usual way, or touched them at the abdomen, but apparently 
allowed them full liberty of action. 

• 

«As to Jleisure, Bates writes : — 

The Vife of these Ecitons is not all work, for I frequently saw 
th^m®rery leisurely employed in a "^ay that looked like recre- 
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ation. When this happened the place was always a sunny nook 
in the forest. Th^ main column of the army ftid the branch 
columns, at these timed, were in their ordinary relgtive posi- 
tions j but instead of puissing forward eagerly and plundering 
right and left, they seemed to have been allesmitten with a 
sudden fit pf laziness. Some were walking sternly about, othera 
were brushing their an&nnsB with their fore-feet; but the 
drollest sight was their cleaning each oth&r. [pere follows the 
above-quoted passage.] The actions of these ants looked like 

simple indulgence in idle amusement It is probable that 

these hours of relaxation and cleaning may be indispensably to 
the effective performance of their harder burdens ; but whilst 
looking at them, the conclusion that tne ants were engaged 
merely in play was irresistible.* 

Funereal Habits . — In another connection it ha*s already 
been stated thaf Sir John Lubbock found his ants to be 
very careful in disposing of the dead bodies of their com- 
rades. This habit seemg to be pretty general among many 
species of ants, and is no doubt due to sanitary require- 
ments, thus becoming developed as a beneficial instinct by 
natural selection. The funereal habits * 0 ! the agricultural 
ant are thus related by MacCook : * — • • 

There is nothing wTbich is apt to awaken deepei;jnterefit in 
the fife-history of ants than what may propdriy be called their 
funereal habits. All species whose manners I have closely 
observed are quite alike in their mode of caring for their own 
de|i.d, and for the diy carcasses of aliens. The former they 
appear to treat with some degree of reverence, at least to the ex- 
tent of giving them a sort of sepulture without feeding upon 
them. The latter, after having exhausted the juices of the body, 
they usually deposit together in some spot removed from the* 
nest. I did not see any of the * cemeteries ’ of the agricul- 
tural ant upon the field, nor, indeed, observe any of ttheir 
behaviour towards the dead, but my artificial nests gave me some 
insight of this. In the first cofony bad been placed eight agri- 
culturals of adother nest, which were literally cut to pieces. 
Yeiy soon after the ants were comfortably established in their 
new home, a number of them laid hold upon these disjecta membra^ 
and began carrying them back and forth around the fonyicariuni. 
The next day this continued, and several of their own viumber 

• I 
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who had died were being treated in like manner. BacC and 
forth, up and down, into every comer of t];Le box the bearers 
wandere^ the very embodiment of resUessness. For four days 
this conduct continued without any intermission. No sooner 
would a body or fragment thereof be dropped by one bearer 
ethan another** would take it up and begin the restless circuit. 
The difficulty, I easily understood, was that tfiere was no point 
to be found far enough removed from the living-rooms of the ' 
insects in which to inter these dead. Their desire to have their 
dead buried out of their sight was strong enough to keep them 
on^this ceaseless round, appa;rently under the continuous influ- 
ence of the hope that something might turn up to give them a 
more satis&ctory bun^-ground. It does not appear greatly to 
the credit of their wisdom that they were so long discovering 
that they were limited to a space beyond their power to enlarge. 
When, however, this fact wasrfinally recognised they gave their 
habit its utmost bent, and began to deposit the carcasses in the 
extreme corner of the flat, as distant as possible from the 
galleries on the terrace abc^ve. Here a little hollow was made 
in the earth, quite up against the gfiiss, wherein a number of 
bodies were laid. Portions of bodies were thrust into the chinks 
formbd in the dry sod. This flat became the permanent 
charnel-house bf the colony, and here, in corners, crevices, and 
holes, for thS most part out of sight, but not always so, the 
dea^ were deposited. But the Kving nerer seemed quite recon- 
ciled to their pr^esence. Occasionally, restless resurrecticnists 
would disentomb the dead, shift them to another spot, or start 
them once more upon their unquiet wanderings. Even after 
the establishment of this cemetery, the creatures did not seem 
able to lay away their newly deceased comrades — ^for .there were 
occasional deaths in the formicary — ^without first indulging in 
this funereal promenade. 

In the formicaries established in glass jars, both of harhatus 
and crudelis, the same behaviour appeared. So great was the 
desire to get the dead outside the nest, that the bearers would 
dimb up the smooth surface of the glass to the very top of the 
jar, laboriously carrying with them a dead ant. This was severe 
work, which was rarely undertaken except undpr the influence 
of this funereal enthusiasm. The jar was very smooth and quite 
high. Falls were frequent, but patiently the little ‘ undertaker ' 
would follow the impulbe of her instinct, and* try and try again. 
Finally,*^ in the large box, the fact of a necessity seemed to 
dawn ipon the ants, and a portion of the surface opposite from * 
ilie entrance to the galleries, and clbse up against the glass, was 
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!ti(bed fis burial-ground and sort of kitchen-midden, where all the 
refuse of the nest was deposited. Mrs. Treat h& informed me 
that her artificial nests of eruddia behaved in preelsely the 
aame way. • • 

An interesting in the funereal habits 6f Formica samr 
guinea wa»related to me by this lady. A visit was ^d to a large* 
colony of these sls^e-makers, which is established on the grounds 
^ adjoining her residence at Yineland, New Jersey. 1 noticed 
that a number of carcasses of one of the slave species, Formica 
fnacuy were deposited together quite near the gates of the nest. 
These were probably chiefly the day bodies of ants broughUin 
from recent raids. It was noticed that j)he dead ants were all 
of one species, and thereupon Mrs. Treat informed me tliat the 
red slave-makers never deposited th^ir dead with those of 
their black servitors, but always laid them by themselves, not 
in groups, but separately, and Vere careful to take them a 
considerable distance from the nest. One can hardly resist 
pointing here another likeness between the customs of these 
social hymenopters and those of hunfan beings, certain of whom 
carry their distinctions of face, condition, or religious caste, even 
to the gates of the cemetery in which the poor body moulders 
into its mother dust ! • ^ ^ 

It will be observed that none of these accounts furnish 
evidence of ants burying their dead, as Pliny asserts to 
hava been the case with ants in the south of Europe. In 
the Proceedings of the Linnaean Society, however (1861), 
there is a very definite account of such a practice as 
obtaining among the ants of Sydney ; and although it is 
from the pen of an observer not well known, the observa- 
tion seems to have been one* about which there could 
scarcely have been a mistake. The observer was Mrs. < 
Hutton, and this is her account. Having killed a number* 
of ‘ soldier ants,’ and returning half an hour afterwards to 
the place where the dead bodids were lying, she says^ 

I saw a large number of anfs surrounding the dead ones. I 
determined to Vatch their proceedings closely. I followed four 
or five that started off from the rest towards a hillock a short 
distance off, in which was an ants’ nest.. This they entered, and 
in about five minutes they reappeared, followed by othgrs. AJl 
fell into rank, walking regularly and slowly two by tv^, until 
they arrived at the spot whgre lay the dead bodies of the sddier 
ants. In a jfew jninutes two of the ants advanced and took up 
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the dead body of one of their comrades ; then two others, add’ 
so on, until ah were ready to march. First walked two ants 
bearing 'r body, then two without a Iburden ; then two othera 
with another dead ant, ahd so on, uifiil the line was extended 
to about forty ;^ldrs, and the procession ‘feow moved slowly on- 
• wards, followed by an irregular body pf about two hundred ants. 
Occasionally the two laden ants stopped, anil laying down the 
dead ant, it was taken up by the two walking unburdened behind ' 
them, and thus, by occasionally relieving each other, they 
arrived at a sandy spot near the sea. The body of ants now 
commenced digging with their jaws a number of holes in the 
ground, into each of yhich a dead ant was laid, where they now 
laboured on until they had filled up the ants* graves. This 
did not quite finish the remarkable circumstances attending 
this funeral of the ants. Some six or seven of the ants 
had attempted to run off without performing their share of 
the task of digging ; these were caught and Brought back, when 
they were at once attacked by the body of ants and killed upon 
the spot. A single grave 'Was quickly dug, and they were all 
dropped into it. 

The Rev. W. Farren White also, in his papers on ants 
published in the ‘‘Leisure Hour’ (1880), after alluding to 
the above ckse, corroborates it by some interesting obser- 
vations of his own. He says : — 

Several of thVi little sextons I observed with dead in'*theii 
mandibles, and one in the act of burying a corpse. . . . 

I should mention that the dead are not interred without con- 
siderable difficulty, in consequence of the sides of the trays being 
almost perpendicrdar. The work of the sextons continued until 
no dead bodies remained upon the surface of the nest, but all 
were interred in, the extramural cemeteries. Afterwards I 
removed the trays, and turned the contents of the formicarium 
upside down, and then I placed six trays on the surface of the 
earth, two of which I fill^ with sugar for food. All six were 
used freely as cemeteries, being crowded w’ith the coipses of 
the little people and their young, the larvas which had perished 
in the disruption of their home. 

1 have noticed in one of my formicaria a subterranean 
cemetery, where I have seen some ants burying their dead by 
placing earth above them. One ant was evidently much affected, 
and tricHl to exhume the bodies, but the united exertions of the . 
yellqw sextons were more than su£|cient to neutralise the effort 
of the disconsolate mourner. The cemetery w^s n^^w converted 
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into ^ large vault, the chamber where the dead were placed, 

together with the passage which led to it, beihg completely 
covered in. 


Habits Pemtiar to Uertain Spedss. 

• ^ • 

Leaf'-mttmg Ants of the Anuizo^ ((Ecodoma cephal- 
otes). — ^The mode of working practised by these ants is 
th^. described by Mr. Bates : — 

iliey mount a tree in multiljides. . . . Each one plages 
itself on the surface of a leaf, and cuts with its sharp scissor- 
liVe jaws a nearly semicircular incision on the upper side ; it 
^ then takes the ed^e between its jaws, and by a sharp jerk 
detaches the piece. Sometimes they Tet the 1^ drop to the 
ground, where a little heap accumulates, until carrier off by 
another relay of "^rkers j but generally each marches off with 
the piece it has operated on, and as all take the same road to 
the colony, the path they foUow becomes in a short time smooth 
and bare, looking like the Impression of a cart-wheel through 
the herbage. 

Each ant carries its semicircular piece qf leaf upright 
over its head, so that the home-returning train, is rendered 
very conspicuous. Nearer observation shows that this 
Tiomg-returning ^or ladened train of workers keeps to one 
side of the road, while the outgoing of empty-handed 
train keeps to the other side ; so that on every road there 
is a double train of ants going in opposite directions. 
When the leaves arrive at the nest they are received by a 
smaller kind of workers, whosejduty it is to cut up the 
pieces of leaf into still smaller fragments, whereby the 
leaves seem to be better fitted for the purpose to which, 
as we shall presently see, they are put. These smaller 
workers never take any part^Sdrthe outdoor labours ;• but 
they occasionally leave the i^est, apparently for the sole 
purpose of obtjiining air and exercise, for when they leave 
the nest they merely run about doing nothing, and fre- 
quently, as if in mere sport, mount some of the semi- 
circular pieces of leaf which the earner ants are taking tq 
the nest, and so get a ride home. 

From his continuedobEjprvation of these ants. Bates qon 
xdudes — and;hii} opinion has been corroborated by that 
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both of Belt and Muller — that the object of all this labour 
is highly interesting and remarkable. . The leaves when 
gatherdd. do not themselves appear to be of any service ta 
the ants as food ; but ^hen cut into small fragments and 
stored away,^ih the nests, they becoihe suited as a nidus 
for the growth of a minute kind- of fun/];us on' which the 
ants feed. We may therefore call these insects the^ 
‘ gardening aifts,’ inasmuch as all their labour is given to 
the rearing of nutritious vegetables on artificially prepared 
s(jil. They are not particular as to the material which they 
cmlect and store up. for soil, provided that it is a material 
on which the fungus will grow. Thus they are very partial 
to the inside white rind of oranges, and will carry off the 
flowers of certain shrubs while leaving the leaves untouched. 
But, to quote again from Sates, — 

They are very particular about the ventilation of their under- 
ground chambers, and hare numerous holes leading up to the 
surface from them. These they opeh out or close up, apparently 
to keep up a regular degree of temperature below. The great 
care" they take thg,t the pieces of leaves they carry into the 
nest should be^'neither too dry nor too damp, is also consistent 
with the idea that the object is the growth of a fungus that re- 
quires particular conditions of temperature and moisture to 
ensure its vigorous growth. If a sudden shower should come 
on, the ants do not carry the wet pieces into the burrows, but 
throw them down near the entrances. Should the weather 
clear up again, these pieces are picked up when nearly dried, 
and taken inside : should the rain, however, continue, they get 
sodden down into the grou])^, and are left there. On the con- 
tiary, in dry and hot weather, when the leaves would get dried 
up before they cbuld be conveyed to the nest, the ants, when in 
exposed situations, do not go out at all during the hot hours, but 
bring in their leafy burdens^ in the cool of the day and during 
the night. As soon as the pieces of leaves are carried in they 
must cut up by the small class of workers into little pieces. 
Some of the ants make mistakes, and carry in unsuitable leaves. 
Thus grass is always rejected by them, but I have seen some 
ants, perhaps young ones, carrying leaves of , grass ; but after a 
while these pieces are ' always brought out again and thrown 
^away. '"I can imagine a young ant getting a severe ear-wigging 
from Sne of the major-domos for its stupidity, 
c *lVhen a nest is disturbed and the masses of ant-food spread 
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a])out, the ants are in great concern to cany eveiy morsel of it 
unde:^ shelter again ; and sometimes, when I had dug into a nest, 

I found the next day alhthe earth thrown out hll^ '^th little 
pits, that the ants had d^g into it tQ get out the covered-up 
food. When they nygrate from one part t^ another, they 
also carry with them ail the ant-food from their old habita-. 
tions. 

In Buchner’s ^ Greistesleben der Thiere/ there is pub- 
lished an interesting description of the habits of these ants, 
which was communicated to the author by Dr. Fr. Ellen- 
dorf of Wiedenbriick, who has lived many years In Central 
America. Dr. EUendorf says that — • 

It would he quite impossible for them to creep even through 
short grass with loads on their heads fcfr miles. They therefore 
bite off the grass close to the ground for a breadth of fflbout five 
inches, and throw Jt on one side. Thus a road is constructed, 
which is finally made quite smooth and even by the continual 
passing to and fro of millions upon paillions night and day. . . 
If the road is looked down upon from a height with these 
millions thickly pressed together, and all moving along with 
their green bannerets over their heads, it looks as though a 
giant green snake were gliding slowly alon’g tllte grdund ; and 
this picture is all the more striking in that lill th^e bannerets 
are swaying backward^ and forwards. ‘ ^ 

This observer made the experiment of interrupting the 
advance of a column of these ants, with the interesting 
result which he describes : — 

^ I wished to see how they would manage if I put an obstacle 
in their way. Thick high grass stood on either side of their 
narrow road, so that they could nbt pass through it with the 
load on their heads. I placed a dry branch, nearly a foot in ' 
diameter, obliquely across their path, and pressed* it down so * 
tightly on the ground that they could not creep underneath. 
The first comers ci'awled beneath the branch as far as*they 
could, and then tried to climb pver, but failed owing to the 
weight on their heads. Meanwhile the unloaded ants from 
the other side &ime on, and when these succeeded in climbing 
over the bough there was such a crush that the unladen ants 
had to clamber over the laden, and the result was a terrible 
muddle. I now walked along the train, and found thrA all the 
ants with their bannerets on their heads were standing still,. 

' Jjoo. oit p. 97. 
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thickly pressed together, awaiting the word of command^from 
the front. When I turned back to the obstacle, 1 saw* with 
astonishi^'\ent that the loads had been laid aside by more than a 
foot’s len^h of the column, one instating the other. And 
now work began on both sides of the branch, and in about half 
•an hour a tunfiel was made beneath it. Each ant then took up 
its burden again, and the march was resumed^ the most per- 
fect order. • 

A migration of these ants is thus described by the same 
observer v- 

• • 

The road led towards a cocoa plantation, and here I soon 
discovered the building which 1 afterwards visited daily. As I 
again went thither one <day I was met, at a considerable dis- 
tance from the nest, by a closely pressed column coming thence, 
and all the ants laden with Heaves, beetles, pupse, butterflies, 
&c. ; the nearer 1 came to the nest, the greater was the 
activity. It was soon plain to me that the ants were in the 
act of leaving their dwelling, and I walked along the train 
to discover the new abode. They liad gone for some distance 
along the old road, and had then made a new one through the 
grass to a cooler place, lying rather higher. The grass on the 
new road was all bitten off close to the ground, and thousands 
were busy carrying the path on to the new building. At the 
new' home itself was an unusual stir of life. There were all 
sorts of labourers — architects, builders, carpenters, sappers, 
helpers. A number were busy digging a hole in the ground, 
and they carried out little pellets of earth and laid them 
together on end to make a wall. Others drew along little twigs, 
straws, and grass-stalks, and put them near the place of build- 
ing. I was anxious to knov/ why they had quitted their old 
home, and when the departure was complete, I dug it up with 
a spade. At a depth of about a foot and a half 1 found several 
tunnels of a large marmot species, the terror of cocoa planters, 
because in making their passages they gnaw off the thickest 
roots of the cocoa plants. The interior of the ant-hill had ap- 
parently fallen in through thei^ mines. Unfortunately 1 was 
unable to follow further the progress of the newbuilding, for I 
was obliged to leave the next day for San Juan del Sur. When 
1 returned at the end o( a week the building was finished, and 
tjie whoje colony was again busy with the leaves of the coffee 
plants.(^ 

:• tlarveati/ng Ants ( Atta). — Tfie ants which^ so far as at 
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preseujit known, practise the peculiar and distinctive 
habits to be described qnder this division belong^for the 
most part to one genus, Atta^ which, however, con^rises a 
number of species distributed in localised arq^s over all the 
four quarters of the globe. Hitherto nineteen species 
have been* detected as iiaving the habits in question. 
‘These consist of gathering nutritious seeds of grasses 
during summer, and storing them in grananes for winter 
consumption. We owe our present knowledge concerning 
these insects to Mr. Moggridge,*.who studied theha in the 
south of Europe, Dr. Lincecum,® and Mr- MacCook,® who 
.studied them in Texas, and Colonel Sykes^ and Dr. Jerdon,* 
who made some observations upon them in India. They 
also occur scattered oyer a grq^t part of Europe •and in 
Palestine, where they were clearly known to Solomon and 
other classical writers of antiquity,® whose claim to accu- 
rate observation, although long disputed (owing to the 
authority of Huber), has^ow been amply vindicated. 

Mr. Moggridge, who was a careful and industrious 
-observer, found the following points of. merest in *the 
habits of the European harvesters. From the nest in 
various directions there proceed outgoing trains, which 
may Ije twenty to thirty or more yards in length, sftid 
each consists of a double row of ants, mdving, like the 
leaf-cutting ants, in opposite directions. Those in the 
■outgoing row are empty-handed, while those in the in- 
corfLing row are laden. But here the burdens are grass 
seeds. The roads terminate iq^the foraging ground, or 
ant-fields, and the insects composing the columns there 
become dispersed by hundreds among the seed-yielding 
grasses. The following is their method of collecting seeds ; 
I quote from Moggridge : — • 

• 

> Hwrvegting Ants a/nd Trap-door Spiders^ London, 1873 and Snp- 
^plement, 1874. * 

* Jowmal Imn Soc.f vol. vi. p. 29, 1862. 

» Agricultural Ant of Texas, Philadelphia, 1880 

* Trims. Ent. Soe. Lmd., i. 103, 1836. * 

• Madras Jovm, Lit. So. 1851. 

• For this see Moggridge, ho. eit. pp. 6-10, where, besides Ibov. iv. 

6-8, and txx. 26, quotations arp given from Horace, Virgil, Plaiyiufl^ 
4uid others. \ ^ * 

H 
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It is not a little Burprising to see that the ants bring in not 
only seeds of large size and fallen grain, but also green capsules, 
the torn stalks of which show that* they have been freshly 
gathered from the plant.^ The mannecr in which they accomplish 
&is feat is as follows. An ant ascends the stem of a fruiting 
‘ plant of shepherd's-purse {Gapaella^ huraorpastoris), let us say, 
and selects a well-filled but green pod about midway up the 
stem, those below bmng ready to shed their seeds at a touch. 
Then, seizing it in its jaws, and fixing its hind legs firmly as a 
pivot, it contrives to turn round and round, and so strain the 
fibres of ^the fruit-stalk that at length they snap. It then de- 
scends to the stem, patiently backing and turning upwards 
again as often as the clumsy and disproportionate burden 
becomes wedged betw^n the thickly set stalks, and joins the 
line of ^ts companions on their way to the nest. In this manner 
capsules of chickweed {Stdla/iia media) and entire calyces, con- 
taming the nutlets of calamint, are gathelted ; two ants also 
sometimes combine their efforts, when one stations itself near 
the base of the peduncle and gnaws it at the point of greatest 
tension, while the other hauls u]{)on and twists it. I have 
never seen a capsule severed from its stalk by cutting alone, 
anct the ipandibles^ of this ant are perhaps incompetent to per- 
form such a t;ask. I have occasionally seen ants engaged in 
cutting the capsules of certain plants, drop them, and allow their 
companions below to carry them away ; and this corresponds 
with the'curious account given by ^lian of the manner in 
which the spikelets of com are severed and thrown down ^ to 
the people below,* Kara). 

The recognition of the principle of the division of 
labour which the latter observation supplies, is further 
proved by the following quotation from the same author. 
A dead grasshopper which was being carried into their 
nest was — 

Tod large to pass through the door, so they tried to dismember 
it. FaSing in this, several ai^ts drew the wings and l^s as far 
back as possible, while qthers gnawed through the muscles 
where the strain was greatest. They succeeded at last in thus 
pulling it in. 

D TJjje same thing is strikingly shown by the following 
quotefion from LespAs : — 

c ^ If the road from the place where they are gathering their 
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harv^lbt to the nest is vei 7 long, they make regular dep6ts for 
their 'provisions under la^e leaves, stones, or ^ther suitable 
places, and let certain workers have the duty of carrying them 
from dep6t to dep6t. ^ • 

Buchner (loc. cSt. p. 101) also makes ’the following 
references *to th<| statements of previous observers : — 

The subterranean workers of this remabkabl^ genus are very 
clever. The Rev. H. Clark reports from Rio de Janeiro, that 
the Sa-ubas have made a regular tunnel under the bed of the 
river Parahyba, which is there as broad as the %ames ^t 
London, in order to reach a storehouse wljjch is on the opposite 
bank. Bates tells us that close to the Magoary rice-mills, near 
Para, the ants bored through the dam of a large i-eservoir, and 
the water escaped before the mischief could be remedied. In 
the Para Botanical Gardens an isnterprising French gardener 
did everything he cbuld to drive the Sa-ubas away. He lit fires 
at the chief entrances of their nests, and blew sulphur vapour 
into their galleries by mesins of bell(9ws. But how astonished 
was Bates when he saw tlfe vapour come out at no less a dis- 
tance than seventy yards ! Such an extension have the sub- 
terranean passages of the Sa-ubas, , ^ • 

The recognition of the principle of the •division of 
labour, which is showji by the above observation^, is further 
corroborated by the following quotation from Belt : — * 

Between the old burrows and the new one was a steep 
slope. Instead of descending this with their burdens, they cjist 
them down on the top of the slope, whence they rolled down to 
the bottom, where another relay of labourers picked them up 
and carried them to the new burrow. It was amusing to watch 
the ants hurrying out with bundles of food, dropping them over 
the slope, and rushing back immediately for more.* 

The same thing has been observed, as already stated, 
of the leaf-cutting ants — ^those engaged in cutting fre- 
quently throwing down the fragments of leaf which they 
cut to the carriers below. The prevalence of this habit 
among various species of ants therefore renders credible 
the following statements of Vincent Gredler of Botzen, 
which are thus recorded in ^der Zool. Gart.,’ xv. p.'.434 :-v 

In Herr Gredler’s monastery one of the monks hdtl been 
accustomed for some monthi^to put food regularly on his window- 

b2 
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sill for ants coming up from the garden. In oonsequezice of 
Herr Gredler’i communications he took it into his head to put 
the bait^for the ants, pounded sugar, into an old inkstand, and 
hung this up by a strings to the crosGbpiece of his window, and 
leffc it hanging freely. A few ants were in with the bait. 

« These soon found their road out over the string with jheir grains 
of sugar, and so their way back to tKeir frienhs. Before long a 
procession was aiTanged on the new road from the window-siU 
along the string to the spot where the sugar was, and so things 
went on for two days, nothing fresh occurring. But one day 

a e proccfEsion stopped at th$ old feeding-place on the window- 
1, and took the food thence, without going up to the pendent 
sugar-jar. Closer observation revealed that about a dozen of 
the rogues were in the jar above, and were busily and unweary- 
ingly carrying the graihs of sugar to the edge of the pot, and 
throwin|f them over to their comrades down below. 

Many other instances of the division of labour might 
be given besides these, and those to be mentioned here- 
after in other connections throughout the course of the 
present chapter ; but enough has been said to show that 
the^'principle is unquestionably acted upon by sundry 
species of ants. 

That ants are liable to make mistakes, and, when they 
do,; that they profit by experience, is'shown by the follow- 
ing experimenUmade by Moggridge ; and many oth^ in- 
stances might be given were it desirable : — 

It sometiines happens that an ant has manifestly made a bad 
selection, and is told on its return that what it has brought 
home with much pains is no better than rubbish, and is hustled 
out of the nest, and forced to thiow its burden away. In order 
to try whether ‘these creatures were not fallible like other 
mortals, I one day took out with me a little packet of grey and 
white porcelain beads, and scattered these in the path of a har- 
vesting train. They had scarcely lain a minute on the earth 
before one of the largest workers seized upon a bead, and with 
some difficulty clipped it with its mandibles an^trott^ back at 
a great pace to the nest. I waited for a little while, my atten- 
tion being divided between the other ants who were vainly en- 
deavouring to remove the beads, and the enti^ance down which 
the worker had disappeared, and then left the spot. On my 
retum^in an hour’s time, I found the ants passing unconcernedly 
by and over the beads which lay where I had stipwed them in 
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apparently undiminished qimntities ; and I concli^de from this 
that they had found out t^eir mistake, and had wisely returned 
to their accustomed occupations. ^ * 

When the grain is ^hus taken into th^ nest, it is 
stored in regular granaries, but not until it h»s been de- 
nuded of its ‘ hu9ks ’ or ‘chaff/ The denuding process is 
^carried on below ground, and the chaff is b;:ought up to 
the surface, where it is laid in heaps to be blown away by 
the wind. 

It is a remarkable thing, and one not yet understood, 
why the seed, when thus stored in subterranean chambers 
just far enough below the surface to favour germination, 
does not germinate. Moggridge says that out of twenty- 
one nests and among many thousands of seeds titiat he 
examined, he only found twenty-seven cases of incipient 
germination. Moreover, all these cases occurred in months 
from November to February, while*in the nests opened in 
October, March, April, an^ May, no sprouted seeds were 
discovered, though these are the months highly favourajDle 
to germination. He is at a loss to suggest the treatment 
to which the ants expose the seeds in order to prevent 
their sprouting. ‘ Apparently it is not that mpisture or 
warmth or the influence of atmospheric air is denied to 
the seeds, for we find them in damp soil in genial weather, 
and often at but a trifling distance below the surface of 
the ground ; ’ and he has proved that the vitality of the 
seeds is not impaired, for he succeeded in raising crops of 
young plants from seeds removed-from the granaries. 

He also says, — 

By a fortunate chance I have been able to provh that the 
seeds will germinate in an undisturbed granary when the ants 
are prevented from obtaining access to it : and this goes to sht)w 
not only that the structure and ngiture of the granary chamber 
is not sufScient of itself to prevent germination, but also that the 
presence of the ants is essential to secure the dormant condition 
of the seeds. 

1 discovered in two places portions ofrdistinct nests of Atta. 
atrudtor which had been isolated owing to the destructionaof the * 
hollow wall behind which they lay, and then the granaries^well 
filled up and literally choked with growing seeds, though the 
earth in which %hey lay completely enclosed and concealed them * 



ANIMAL INTEfUGENCE. ^ 


102 ' 


i 


0 

until by chai^ 1 laid them bare. In one case 1 knew that the 
destruc^on oi the wall had only take^;^ place ten days before, so 
that the seeds had sprouted in the interval. 

My experiments aW'tend to confirm this, and to favour the 
belief that t^e non-germination of the seeds is due to some 
direct influence voluntarily exercised by ^he ants, and not 
merely to the conditions found in the nest, or to acid vapours^ 
which in certain cases are given ofif by the ants themselves. 


These experiments consisted in confining a large 
liumbe/of harvesting ants with their queen and larvae in 
a glass test-tube partly filled with damp soil and various 
seeds, the whole being closed with a cork in the mouth 
of the test-tube. Under these circumstances the seeds 
all sprouted, showing that mere confinement in an atmo- 
sphere of exhalations from the ants did not prevent germi- 
nation. Another series of experiments, undertaken at the 
suggestion of Mr. DarWin, on the effects of an atmosphere 
of formic acid, showed that although this vapour was very 
injurious to the seeds, it did not prevent their incipient 
germination<. Therefore it yet remains to be ascertained 
why the seeds do not germinate in the granaries of the 
ants. ^ 

But'in wh^-tever way the ants manage to prevent ger- 
mination, it is certain that they are aware of the 
importance in this connection of keeping the seeds as 
dry as possible ; for Moggridge repeatedly observed that 
when the seeds which hal been stored proved over-mbist, 
the ants again took there! out and spread them in the sun 
to dry, to be again brought into the nest after a sufficient 
exposure.' 

Lastly, he also repeatedly observed the most surprising 
and interesting fact that when, as we have seen was occa- 
sionally the case, the seeds did begin to germinate in the 
nests, the ants knew the most effective method of pre- 
venting the germination from proceeding ; for he found 
that in these cases^ the ants gnawed off the tips of the 
radicles. This fact deserves to be considered as one of 
the most remarkable among the many remarkable facts of 
a»t-psychology. * 

Passing on now to the harvesting or agdcultural ants 
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of Tfxas, attention was first called to the habits of this 
insect by Mr. Buckley in 1860,^ and by Lincecum^ 
who sent an account pt his observations to Mr. Parwin, 
by whom they were conynunicated to the Linnsean* Society 
in 1861. Five years later a paper was published in the 
Proceedings of the Academy of Natural ^Sciences of, 
Philadelphia £r(m the MS. of Dr. Lincecum. Lastly, in 
1877 Mr. MacCook went to Texas expressly to study the 
habits of these insects, and he has recently embodied the 
results of his observations in a book of three hundred 
pages.2 These observations are for the most pdtt confir- 
matory of those of Lincecum, and for this as well as for 
reasons to be deduced from the work itself, they deserve 
to be accepted as trustworthy, notwithstanding that in some 
cases they are provokingly inoomplete. The foltewing is 
an epitome of these observations. 

The ants clear away all the herbage above their nest in 
the form of a perfect circle, or •'disk,^ 15 or 20 feet in 
diameter, by carefully felling every stalk of grass or weed 
that niay be growing thereon. As the nests are placed in 
thickly grown localities, the effect of these J)ald#or shaven 
disks is highly conspicuous and peculiar, exactly resembling 
in miniature the clearings which the settlers yiake in the 
American backwoods. The disk, however, is not mdVely 
cleared of herbage, but also carefully levefled, all inequali- 
ties of the surface^being reduced by building pellets of 
floil into the hollows to an extent suflScient to make a 
uniformly fiat surface. The action of rain and the constant 
motion of multitudes of ants ^ause this flat surface to 
become hard and smooth. In the centre ,of the disk is the , 
gateway of the nest. This may be either a simple hole, 
or a hollow cone. 

From the disk in various directions there radiate ant- 
roads or avenues, which are cleared and smoothed like the 
•disk itself, and which course through the thick surround- 
ing grass, branching and narrowing as they go till they 
eventually taper away. These rojds are usually three or 
four in number before they begin to branch, but may ^ 


> Proc. Phil. Acad. Nat. Sci., xu. p. 446. • 

* Agxicnltiiral Ant of Tezds (Lippincott Sc Co., Philadelphia,1980). 
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as many as seven. They are usually two to three iiftjhes 
wide at their ^origin, but in large nests may be as much as 
five. MacCook found no road longer than sixty feet, but 
Lincecufii describes one of three ,, hundred feet. Along 
these hard and level roads there is always passing, during 
.the daytime ^of the harvesting se^ason, a j^onstant stream 
of ants — ^those going from the nest being empty-handed, 
and those ret\iming to it being laden with seeds. Of 
course the incoming ants, converging from all quarters 
upon the road, and therefore increasing in numbers as they 
approach the nest, require" greater space for free locomo- 
tion ; while the outgoing ants, diverging as they get further 
from home, also require greater proportional space the 
less their distance frCm the nest: hence the gradual 
swelling4n the width of the roads as they approach the 
nests. ‘ 

The manner of collecting the seeds in the jungle sur- 
rounding the roads is thts describ,ed by MacCook : — 

At last a satisfactory seed is found. It is simply lifted from 
the g^und, or, as often happens, has to be pulled out of the 
soil into which at lias been tightly pressed by the rain or by 
passing feet.< Now follows a movement which at first I 
thought to be a testing of the seed, and ^hich, indeed, may be 
partially tljyat; but fiimlly I concluded that it was the adjuE^.ing 
of the burden for'safe and convenient carriage. The ant pulls 
at the seed-husk with its mandibles, turning and pinching or 
‘ feeling ’ it on all sides. If this does not satisfy, and commonly 
it does not, the body is raised by stiffening out the legs, the 
abdomen is cm*ved underneath, and the apex applied to the seed. 
I suppose this to be simply a^ mechanical action for the better 
. adjusting of the lq^.d. Now the worker starts homeward. It 
has not lost dtself in the mazes of the grass forest. It turns 
directly towards the road with an unerring judgment. There 
are many obstacles to overcome. Pebbles, pellets of earth, bits 
of wood, obtruding rootlets, or l^nt-down spears of grass block 
up or hinder the way. These were scarcely noticed when the 
ant was empty-handed. But they are troublesome barriers now 
that she is burdened with a seed quite as thick, twice as wide, 
and half as long as herself. It is most intei'esting to see the 
skill, str^gth, and rapidity with which the little harvester 
swings l^.er treasure over or around, or pushes it beneath these 
obstacles. Now the seed has caught, against the herbage as the 
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port6r dodges under a too narrow opening. She backs out and 
tries* another passage. Now the sharp points ef the husk are 
entangled in the grass. She jerks or pulls the burden^oose, and 
hurries on. The road is preached, and progress is comparatively 
easy. Holding the grain in her maudibles well above the 
surface, slje breaks into what I may descril^ with suffi-* 
cient accuracy a% ‘ a trof/ and with little further interruption 
reaches the disk and disappears withiuf the ^ate. There are 
variations from this behaviour, more or less marked, according 
to the nature of the grounds, the seeds, and (I suppose) the indi - 
viduality of the harvesters; but^ the mode of ingathering jihe 
crop is substantially as above. Each ant (grated independently. 
Qiice only did I see anything like an effdH to extend sympathy 
and aid. A worker minor seeming to have difficulty in testing 
or adjusting a large seed of buffialo-grass, was assisted (ap- 
parently) by one worker majoi^ and then by another, after 
which she went om her way. 

But these ants do not confine their harvesting opera- 
tions to gathering fallen seeds ; they will, like the ants of 
Europe, also cut seeds irom the stalk. 

In order to test the disposition of cruddis to gamer the 
seeds from the stem, bunches of millet were oktaindd from the 
North, and stalks eighteen inches high, crowned by the boll of 
close-set seeds, were sijpck in the mound of an active formicary. 
The ^ ants mounted the stems and set to work vigorousfy to 
secui’e the seeds, clustera of twenty or more* being engaged at 
once upon one head. The seeds were carried off and stored 
within the nest. This experiment proved pretty conclusively 
tl\^t in the seeding season cruddis does not wait for the seeds 
to drop, but harvests them from the plant. 

The ‘ granaries ’ into which the seeds are brought are , 
kept distinct from the ^ nurseries ’ for tKe pupae. Their . 
walls, floor, and roof are so hard and smooth, thatMacCook 
thinks the insects must practise upon them ^somedrude 
mason’s craft.’ 

He traced these granaries to a depth of four feet 
below the sufface of the ground, and believes, from the 
statements of a native peasant, that they, or at least the 
formicaries, extehd to a depth of fifteen feet. 

As regards the care that the ants take of the g|!ithere3 
grain, Lincecum describes the same habit as Moggridge 
and Sykes describe — viz!, the sunning of wet seeds to 
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dry. MacOook, however, neglected to make any exjjleii- 
ments on this'subject. Neither has he been able to throw 
any lightiupon the question as to why the stored seeds do 
not germinate, and is* doubtful whether the habit of 
gnawing the^ radicle of sprouting seeds, which prevails 
In the European species, is likewise prjtctised by the 
American. On two qther points of importance MacCook’s 
observations arc also incomplete. One of these has refer- 
ence to an alleged statement, which he is disposed to 
believe, that when some ants in a community have been 
kilfed by poison, the survivors avoid the poison : he, how- 
ever, made no experiments to test this statement. 

The other main point on which his observations are 
defective has reference to a remarkable statement made 
by Lincecum in the most bmphatic terms. This state- 
ment is that upon the surface of their disk the ants 
sow the seeds of a certain plant, called ant-rice, for the 
purpose of subsequently reaping a harvest of the grain. 
There is no doubt that the ant-disks do very often sup- 
port this peculiar kind of grass, and that the ants are 
particularly fohd of its seed; but whether the plant is 
actually sown in these situations by the insects, or grows 
theae on account of these situations being more open 
than the^general surface of the ground — this question 
MacCook has failed to answer, or even to further. We are, 
therefore, still left with Dr. Lincecum’s emphatic assur- 
ance that he has witnessed the fact. His account is tl\git 
the seed of the ant-rice, which is a biennial plant, is sown 
in time for the autumnal imns to bring up. At the be- 
'■ ginning of, November a green row or ring of ant-rice, 
about four inches wide, is seen springing up round the cir- 
cumi^erence of the disk. In the vicinity of this circular 
ring the ants do not permit a single spire of any other 
grass or weed to remain a dhy, but leave the aristida, or 
ant-rice, untouched until it ripens, which occurs in June of 
the next year. After the maturing and harvesting of the 
seed, the dry stubble is cut away and removed from the 
^vement or disk, which is thus left unencumbered until 
the enduing autumn, when the same species of grass again 
apptos as before, and so on. TJincecum says. he has seen 
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the* process go on year after year on the same ant-farms, 
and adds, — • 

There can he no do\bt of the that the particular species 
of grain-bearing grass mentioned above is intentionally planted. 
In farmep-like manner the ground upon which it stands is car^ 
fuUy divested dt all othe^ grasses and weeds during the time it is 
growing. When it is ripe the grain is taken care of, the dry 
stubble cut away and carried off, the paved sCrea being left un- 
encumbered until the ensuing autumn, when the same * ant-rice ’ 
reappears within the same circle, and receives th^ same agri- 
cultural attention as was bestowed upon the previous crop-^and 
so on year after year, as I know to be the case, in all situations 
when the ant’s settlements are protected from graminivorous 
Animals. * 

In a second letter Dr. Lihcecum, in reply to an inquiry 
from Mr. Darwin whether he supposed that the ants plant 
seeds for the ensuing crop, say^: — 

I have not the slightest doubt of it. And my conclusions 
have not been arrived at from hasty or careless observation, nor 
from seeing the ants do something that loolmd a Jittle*like it, 
and then guessing at the results. I have £it all i^pasons watched 
the same ant-cities during the last twelve years, and I know 
that what I stated ifi my former letter is true.* I visited the 
sadie cities yesterday, and found the crop^f ant-nce growing 
finely, and e^ibiting also the signs of high cultivation, and not 
a blade of any other kind of grass or weed was to be seen 
within twelve inches of the circular row of ant-rice.— (Jbwm. 
^rm, Soc,, vol. vi. p. 30-1.) 

Now, MacCook found the ant-rice growing as described, 
but only on some nests. Why it does hot grow upon all 
the nests he does not understand. So far, then, as his 
observations go, they confirm those of Dr. Lincecuip ; but 
he does ‘ not believe that the ants deliberately sow a crop 
as Lincecum asserts he thinks ^ that they have for some 
reason founSl it to their advantage to permit the aristida 
to grow upon their disks, while they clear off all other , 
herbage ; ’ but’ finally concludes * that there is nothing 
unreasonable, nor beyond the probable capacity of fhe 
emmet intellect, in the supposition that the crop ifactually 
sown. S^p^, it is the Scotch verdict — Not proven.” * , 
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The following facts with regard to ^ modes of mining ^ 
are worth quotfli^ from MacCook : — 

In sinkhig the galleries the difficu% of carrying is not 
great in a moist or tough sofl, which permits the ant to obtain 
goodly-sized peUets for portage. But when the soil is light and 
dfy, so that it crumbles into dust as it is bitton off, ’'the diffi- 
culty is greatly increased. It would be a very teffious task 
indeed to take out* the digging grain by grain. This difficulty 
the worker overcomes by balling the small particles against the 
surface of the gallery, the under side of the head, or within and 
against the mandibles. The fo^'e-feet are used for this purpose,, 
being pressed against tbe side face, turned under, and pushed 
upward with a motion similar to that of a man putting his 
hand upon his mouth. The abdomen is then swung underneath 


the body ard the apex pressed a^inst the little heap of grains 
of dirt massed against the under side of the ipandibles, or be- 


tween that and the smoofch under surface of the head. Thus the 


dust is compressed into a ball which is of sufficient size to justify 
deportation. 

The same operation is observed in the side-galleries, where 
the ant§ work very frequently upon their sides or backs, pre- 
cisely as I have sqen colliers do in Pennsylvania coal-mines. 


The following is likewise worth quoting from the same 
author : — - • 


Seeds are evidently not the only food of our agriculturals. 
When the ants at disk No. 2 had broken through the slight 
mud-sediment that sealed up their gate, as described above, 
they exhibited a peculiar behaviour. Instead of heading for 
the roads and pressing along them, they distributed themselves 
at once over the entire disk,*i«adiating from the gate to all 
points in the circumference, from which they penetrated the 
jungle of grass beyond. In a moment a large number were 
returning across the roads, out of the grass, over the pavement 
toward, the entrance. They bore in their mandibles objects 
which I presently found to the males and females of white 
ants {Termes Jlampes), which weile filling the air, during and 
after the rain, in marriage flight. They bad probably swarmed 
just before the shower. The agriculturals were under great 
excitement, and hurried /orth and back at the top of their 

r fid. T|^e number of ants bearing termites was soon so great 
t the ^vestibule became choked, and a mass of struggling 
anthoqd was piled up around the ggite. A stream of eager 
insects continually poured out of the door, pus];iing< their way 
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’thi^ugh i^e crowd that vainly but persistently endeavoured to 
get 'in with their burdens. The outooming ahts had the ad- 
vantage, and suooeededlin jostling through &e quiveiSng rosette 
of antennse, legs, heads|Land abdomens. Occasionally a worker 
gained an entrance by dint of sheer physical force and perse- 
verance. • Again and again would the crowd^rush from aU 
sides upon the^gate, only to be pushed back by the issuing 
throng. In the meanwl^e quite a hCkip of termites, a good 
handful at least, had been accumulated at one side of the gate, 
the ants having evidently dropped them, in despair of entrance, 
and hurried off to gamer more. , • , 

In due time the pressure ui^n the vestibule diminished, 
the laden workers entered more freely, £id in the end this heap 
was transferred to the interior. The rapidity with which the 
ants were distributed to all parts of Iheir roads, after the first 
opening of the gates, was trvdy surprising. I was greatly 
puzzled, at the first, to know what the cause of such a rush 
might be. The whole behaviour was such as to carry the con- 
viction that they knew accurately«what effect the rain would 
have, had calculated upfin it, and were acting in accordance 
with previous experience. I hiid no doubt at the time, and 
have none now, that the capturing of insets beaten ddwn by 
the rain is one of the well-established customs \)f these ants. I 
saw a few other insects taken in, and one baillip^, but chiefly 
the white ants. t • • 

JThat very afternoon I found in a formi^ry which I then 
opened several large colonies, or parts of one colony of ter- 
mites, nested within the limits of the disk and quite at home. 
The next day numbers of the winged white ants were found 
stored within the granaries of a large formicary. There is no 
reason to doubt that these insects were intended for food, in 
accordance with the quite universal habit of tlie Formicarioe. 

A curious habit has been noticed by most •observers to 
occur in many species of ant, and it is one on which Mr. 
MacCook has a good deal to say. The habit in question 
consists in the ants transporting one another from place to 
place. The carrying ant seizes her comrade by the middle, 
and hurries *along with it held aloft — ^the ant which is 
carried remaining quite motionless with all her legs drawn 
together. Huber supposed the pfbcess to be one enjov- 
able to both the insects concerned, and to be perfo^ed by 
mutual understanding pd consent; but MacGoolf, in 
common w^th ^most other observers, supposes that it 'is 
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merely a rough and primitive way of commamcatin§[ to 
fellow-workerfif^ the locality where their services are' re- 
quired. ‘He says : — 

Keeping these facts in mind, we h^e a key to the solution 
of the press-gang operations which Lincecum observed among 
€he agriculturals, and which have been fully djiscribeU in other 
species. In the absence of any common head or directory, and 
of all executive officers, a change of location or any other con- 
certed movement must be carried forward by the willing co- 
operation of individuals. At drst sight, the act of seizing and 
earning oft workers does not appear like an appeal to free-will. 
It is indeed coercive, so far as the first act goes. But, in point 
of fact, the coercion ceases the moment the captive is set. down 
. within the precincts of the new movement. The carrier-ant 
has depended upon securing her consent and co-operation by 
thus bringing her within the circle of activ^y for which her 
service is sought. As a rule, no doubt, the deported ant at 
once yields to the influence around her, and drops into the 
current of fi*esh enterprise, m which i^he moves with as entire 
freedom and as independently as any other worker. But she is 
apparently under no restraint, and if she so please, may return 
to hw former ha^ntsi 

Certam Ants of Africa , — Livingstone says of certain 
ants,, of Africa; — 

They have established themselves on the plain where water 
stands so long annually as to allow the lotus and other aqueous 
plants to come to maturity. When all the ant-horizon is sub- 
merged a foot deep, they manage to exist by ascending to little 
houses built of black tenaceous loam on stalks of grass, and 
placed higher than the lino^f inundation. This must have 
Jbeen the result of experience, for, if they had waited till the 
water actually invad^ their terrestrial habitations, they would 
not have been able to procure materials for their aerial quarters, 
nnlesathey dived down to the bottom for every mouthful of 
clay.^ 

The Tree Ant of India <md New South finales , — ^These 
ants are remarkable from their habit of forming nests only 
in trees. According Col. Sykes’ accoigit, the shape of 
t^e nest is more or less globular, and about ten inches in 
diameter. It is formed entirely of cow-dung, which the 

* Muiatwry Travelt, p. 328 
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insets collect from the ground beneath, and work into 
the form of thin scales. These are then bidlt together in 
an imbricated mannei| like tiles or slates upon the roof of a 
house, the upper or duter scale,*however, being one un- 
broken sheet, which covers the whole nestliljp a skull-cap. 
Below this thd scales we placed one upon another in a 
wavy or scalloped manner, so that numerous little arched 
entrances are left, and yet, owing to the imbricated 
manner in which the scales are arranged, the interior of 
the nest is perfectly protected from rain. This intej^or 
consists of a number of irregular cel^, the walls of which 
are formed by the same process as the exterior. 

In New South Wales there is, another species of ant 
which also frequents trees, but builds within the^tem and 
branches. In the report of Captain Cook’s expedition its 
habits are thus described: — ^ Their habitations are the 
insides of the branches of a tr^e, which they contrive to 
excavate, by working out the pith almost to the extremity 
of the slenderest twig ; the tree at the same time flourish- 
ing as if it had no such inmate.’ On breaking^one 5f the 
branches the ants swarm out in legions.* ^ome of our 
native species also have the habit of excavating the in- 
terior of trees, thoilgh not on so extensive a "scale. • 

*H(mey~maMng Ant (Myrmecocystus mexicanus). — 
This ant is found in Texas and New Mexico. Capt. W. 
B. Fleeson has observed its habits, and his observations 
have been communicated to the Californian Academy of 
Sciences, and also, by Mr. Henry Edwards, to Mr. Darwin. 
The following are the chief points of interest in Capt. 
Fleeson’s residts : — * , 

The community appears to consist of three distinct kinds of 
ants, probably of two separate genera, whose offices in the 
general order of the nest would seem to be entirely apart from 
each other, and who perform the labour allotted to them with- 
out the leasif encroachment upon the duties of their fellows. 
These three kinds are — 

I. Yellow workers ; nurses and feeders of II. 

II. Yellow honey-makers; sole function to secrete^a kincUcf 

honey in their large globose abdomens, on i^ch the 
other ants are supposed to feed. They nevei^ quit 
tbe n^t, and are fed and tended by I. 
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III. Black 'workers, guards, and purveyors; surround the 
nest' as guards or sentinels, in a manner presently 
'f/to be described, and also for^e for the food required 
for I. They ai^e much larger and stronger insects 
tha,n either I. or II., and are provided with veiy 
^ foriSidable mandibles. 

The nest is .placed in sandy soil in the neighbourhood 
of shrubs and flowers, is a perfect square, and occupies 
about four or five square feet of ground, the surface of 
whkch is kept almost unbroken. But the boundaries of 
the nest are rendered conspicuous by the guard of black 
workers (HI.)} which continuously parade round three of 
its sides in a close double line of defence, moving in 
opposite ‘'directions. In tha accompanying diagram this 
sentry path is represented by the thick blaX3k lines. These 
always face the same points of the compass, and the 
direction in which the sentries march is one column from 
south-west to south-east, and the other column from south- 
east ,to south-west — each column, however, moving in 
regular order lyjund three sides of a square. The southern 
side of the encampment is left unguarded ; but if any 
enemy apprpaches on this or any othqjr side, a number of 
the guards leave their stations, and sally forth to face, the 
foe — ^raising themselves on their hind tarsi on meeting the 
enemy, and moving their large mandibles in defiance. 
Spiders, wasps, beetles, and other insects, if they venture 
too near the nest, are tom to pieces by the guard in a 
most merciless manner, end the dead body of the van- 
.quished is speedily removed from the neighbourhood of the 
nest — ^the guard then marching back to resume their 
places in the line of defence, their object in destroying 
other insects being the defence of their encampment, and 
not the obtaining of food. 

The object of leaving the southern side of the square 
encampment open is as follows. While some of the black 
workers are engaged on duty as guard, anpther and larger 
<Jjvision^are engaged on duty as purveyors. These enter 
and lq$ive the quadrangle by its open or southern side 
along the dotted line marked to the central point c. 
The incoming line is composed of individu^ls clach bearing 
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a lilFden of firagments of flowers or aromalio leaves. 
Thesis are all deposited in the centre of tbs quadrangle 
c. Along the other dia|;onal e there is anolessin(^ssantly 
moving double line of yellow workers (I.), whose office it 
is to convey the supplies deposited by the black workers 
at c to 6, which|is the gateway of the fortress. It is re-* 
markable that no black ant is ever sqen upon the line e, 



a steadfastness and apparent Adherence to discipline that 
are most astoitlshing. The hole at d seems to be a venti- 
lating shaft ; it is never used as a gateway. 

Section of th^ nest reveals, besides galleries, a small 
chamber about three feet below the sur^e, across which 
is spread, like a spider’s web, a network of squared spun 
by the insed^s, the square’s being about ^ inch across, &nd 
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the ends o]F the 'vhole net being fastened to the earaien 
walls of the dhamber. In each one of the squares, sup* 
ported bp the web, sits one of the h^ney-making ants (II.). 
Here these honey makeVs live in perpetual confinement,, 
and receive ^ constant supply of flowers, pollen, &c., which 
"is continually being brought them by (I.), and which, by 
a process analogous^ to that performed by the bee, they 
convert into honey. 

Such is an epitome of the only account that the world 
has yet received of the hal^its and economy of this wonder- 
ful insect, whose ii^stincts of military organization seein 
to be not less wonderful than those of the Ecitons, though 
in this case they are developed with reference to defence,, 
and no(j^ aggression. It is especially noteworthy that 
the black and yellow* Workers are believed to belong to 
‘ two separate genera for if this is the case, it is the only 
one I can recall of two distinct species co-operating for a 
common end ; for even the nearest parallel which we find 
supplied in other species of ants maintaining aphides, m 
not quite the sapie thing, seeing that the aphides axe 
merely passivS agents, like Class II., of the honey-making 
ant, and not actively co-operating members of the com- 
munity, like Class I. 

Ecitdha, — We have next to consider the habits of the 
wonderful ‘ foraging,’ or, as it might be more appropriately 
called, the military ant of the Amazon. These insects, 
which belong to several species of the same genus, have 
been carefully watched bj^Belt, Bates, and other natural- 
ists. The following facts must therefore be accepted as 
fully established. 

Edtoii legionis moves in enormous armies, and every- 
thing that these insects do is done with the most perfect 
instinct of military organization. The army marches in 
the form of a rather broad and regular column, hundreds 
of yards in length. The object of the march'is the capture 
and plunder of other insects, &c., for food, and as the . 
well-organised host advances, its devastating legions set 
fll otbJjr terrestrial life at defiance. From the main 
columC there are sent out smaller lateral columns, the 
comJ)osing individuals of which 'play the ^pai^ of scouts. 
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branching off in various directions, and searchmg about 
with the utmost activity for insects, grubs, Ah., over every 
log, under every fallen |eaf, and in every nook ani cranny 
where there is any chance of finding prey. When their 
errand is completed, they return into the ij^in column. 
If the prey fouiJd is sufficiently small for the scouts them- * 
selves to manage, it is immediately seized, and carried 
back to the main column ; but if the amount is too large 
for the scouts to deal with alone, messengers are sent back 
to the main column, whence Inhere is immediately dis- 
patched a detachment large enough to cope with the re- 
quirements. Insects which when killed are too large for 
single ants to carry, are torn in pieces, and the pieces 
conveyed back to the main army by different in4ikiduals. 
Many insects in trying to escape run up bushes and shrubs, 
where they are pursued from branch to branch and twig 
to twig by their remorseless enemies, until on arriving at 

C me terminal ramificatton they must either submit to 
mediate capture by their pursuers, or drop down amid 
the murderous hosts beneath. As alrejidy stated, aM the 
spoils that are taken by the scouts or by thi (ie^achments 
sent out in answer to their demands for assistance, are 
immediately taken back to the main column. When they 
arrive there, they are taken to the rear of^that column by 
two smaller columns of carriers, which are constantly 
running, one on either side of the main column, with the 
supjiies that are constantly pouring in from both sides. 
Each of these outside columns is a double line, the ants 
composing one of the two lines all running in the same 
direction as the main army, and the antS coipposing the* 
other line all running in the opposite direction. The 
former are empty-handed carriers, which having deposited 
them burdens in the rear, are again advancing to the 
van for fresh burdens. Those composing the other line 
are all laden with the mangled remains of insects, pupae 
of other ants, &c. On either side of the main column 
there are also constantly running xip and down a few in- 
dividuals of smaller size and lighter colour than the othd^ 
ants, which seem to pl|iy the part of officers ; fdr they 
never leavp t^eir stations, and while running upland 

I 2 
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down the "outsides of the column, they every now^ and 
again stop toHouch antennss with some member of the 
rank and file, as if to give instruct]j^3ns. When the scouts 
discover a wasp’s nest ifi a tree, a strong force is sent out 
from the main army, the nest is pulled to pieces, and all 
*the larvae carried to the rear of the army, cvhile'the wasps 
fly around defenceless against the invading multitude. 
Or, if the nest of any ouier species of ant is found, a 
similarly strong force, or perhaps the whole army is de- 
flected towards it, and with the utmost energy the innur 
mlrable insects set to work to sink shafts and dig mines 
till the whole nest is rifled of its contents. In these 
mining operations the ants work with an extraordinary 
display of organized co-operation ; for those low down in 
the shams do not lose time by carrying up the earth which 
they excavate, but pass on the pellets to those above ; and 
the ants on the surface,, when they receive the pellets, 
carry them, ^ with an appearance ef forethought that quite 
staggered ’ Mr. Bates, only just far enough to ensure that 
theycshall not roU back again into the shaft, and, after 
depositing tHem^, immediately hurry back for more. 
But there is not a rigid division of labour, although the 
woisk ‘ seems to be performed by intelligent co-operation 
amongst a host of eager little creatures ; ’ for som'e of 
them act ^ sometimes as carriers of pellets, and at another 
as miners, and all shortly afterwards assume the office of 
conveyors of the spoil.’ Again, as showing the instincts 
of co-operation, the following may also be quoted from 
Bates’s account : — 

On the following morning no trace of ants could be found 
near the place where I had seen them the preceding day, nor 
were^there signs of insects of any description in the thicket; 
but at the distance of eighty or one hundred yards, 1 came 
upon the same army, engaged Evidently on a razzia of a similar 
kind to that of the previous evening ; but requiring other re- 
sources of their instinct, owing to the nature of the ground. 
They were eagerly occupied on the face of an inclined bank of 
]jght earth in excavating mines, whence, from a depth of eight 
or ten ^'nches, they were extracting the l^ies of a bulky species 
of ant of the genus Formica. It wa^ curious to see them crowd- 
ing round the orifices of the mines, some assisting their com> 



MILIXARY ARTS. 


• 117 

• 

rades.to lift out the bodies of the FonnicsB, and others tearing 
them in pieces, on account of their weight being too gigsat for a 
single Eciton; a number of carriers^ seizing , each a fragment, 
and carrying it off down the slope. 

These Ecito^s have no fixed nest themselfes, but live, • 
as it were, on a perpetual campaign. At night, however, 
they call a halt and pitch a camp. For this purpose they 
usually select a piece of broken ground, in the interstices 
of which they temporarily store their plunder. In the 
morning the army is again on the march, and l)efore An 
hour or two has passed not a single* ant is to be seen 
where the countless multitudes had previously covered 
the ground. * 

Another and larger species of Eciton {E. Kumata) 
hunts sometimes in dense arniies, and sometimes in 
columns, according to the kind of prey of which they are 
in search. When in columns thfey are seeking for the 
nests of a certain species of ant which have their young 
in holes of rotten logs. These Ecitons when seeking for 
these nests hunt about, like those jCist tdesoribed, in 
columns, which branch off* in various direction^. When a 
fallen log is reachec^ the column spreads over, it, search- 
ing through all the holes and cracks. Jdr. Belt says of 
them : — 

The workers are of various sizes, and the smallest are here 
of^se, for they squeeze themselves into the narrowest holes, 
and search out their prey in the furthest ramifications of the 
nests. When a nest of the Hypifblinea is attacked, the ants 
rush out, carrying the larvss and pupae in their jaws, but are * 
immediately despoiled of them by the Ecitons, whfch are run- ' 
ning about in every direction with great swiftness. Whenever 
they come across a Hypodinea, canying a larva or pupa, •they 
take it from it so quickly, that J. could never ascertain exactly 
how it was done. 

As soon as an Eciton gets hold of its prey, it rushes off back 
along the advancing column, which is composed of two sets, 
one hurrying forward, the other retuming laden with their 
booty, but all and always in the greatest haste and epparenlf 
hurry. About the nest which they are harrying, all appears in 
confusion, Ecitons running diere and there and everywhere in 
the greatest ttasbe and disorder ; but the result of all this ap- 
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parent confusion is that scarcely a single Hypodmea gets Away 
with a pupa or larva. I never saw the Edtons injure the 
Hyp^linVias themselveSi (hey were always contented with de* 
i^oiling them of their young. 


The columns of this specie^ ^ are c(^mposed almost 
entirely of workers of different sizes;’ but, as in the 
species previously mentioned, ^at intervals of two or 
three yards there are larger and lighter coloured indi- 
viduals t!|;iat often stop, and sometimes run a little back- 
ward, stopping and touching some of the ants with their 
antennae,’ and lookfng ‘ like officers giving orders and di- 
recting the march of the column.’ 

Concerning the other habits of this species, the same 
author writes : — ‘ 


The eyes in the Ecitons are very small, in some of the 
species imperfect, and in /others entirely absent ; in this they 
ffiffer greatly from the Pseudomyrrm ants, which hunt singly 
and which have the eyes greatly developed. The imperfection 
of eyesight in the Ecitons is an advantage to the community, 
and to th^ir particular mode of hunting. It keeps them * to- 
gether, and 'prevents individual ants from starting off alone 
^t^ objects that, if their eyesight was .better, they might dis- 
cover at a distance ; the Ecitons and most other ants ^Uow 
each other by scent, and, 1 believe, they can communicate the 
presence of danger, of Imty, or other intelligence, to a distance 
by the different intensity or qualities of the odours given off. 1 
one day saw a column of Eciton hamata running along the foot 
of a nearly perpendicular tramway cutting, the side of which 
was about six feet high. one point I noticed a sort of 
assembly of about a dozen individuals that appeared in consul- 
tation. Suddenly one ant left the conclave, and ran with great 
speed up the perpendicular face of the cutting without stopping. 
It '^as followed by others, which, however, ffid not keep straight 
on like the first, but ran a sho^ way, then returned, then again 
followed a little further than the first time. ,.They were evi- 
dently scenting the trail of the pioneer, and maJ^g it per- 
manently recognisable. These ants followed the exact line 
taken by the firat one, 'although it was far ofit of sight. Wher- 
ever it«had made a slight dMmr they did so likewise. I scraped 
with £iy knife a small portion of the clay on the trail, and the 
ants were completely at &ult fol* a time which way to go. 
Those ascending and those descending stopped fk the scraped 
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portion, and made short circuits until they hit the scented trail 
again, when all their hesitation vanished, and they ran up and 
down it with the great^t confidence. On gaining /he top of 
the cutting, the ants entered some bAii^wood suitable for hunt- 
ing. In a very short space of time the information was com- 
municated* to thf ants ^<1 & dense columti rushed up t(^ 

search for their prey. Ine Ecitons are singular amongst the 
ants in this respect, that they have no* fixed habitations, but 
move on from one place to another, as they exhaust the hunting 
grounds around them. 1 think EcUon hamata, does not stay 
more than four or five days in ope place. I havei sometipiea 
come across the migratory columns ; thev may easily be known. 
Here and there one of the light-coloui'ea officers moves back- 
wards and forwards directing the columns. Such a column is 
of enormous length, and contains many thousands if not millions 
of individuals. I have sometiuLes followed them up Tor two or 
three hundred ydrds without getting to the end. 

They make their temporaiy habitations in hollow trees, and 
sometimes imdemeath largo fallen trucks that offer suitable 
hollows. A nest that I ftame across in the latter situation was 
open at one side. The ants were clustered together in a dense 
mass, like a great swarm of bees, hanging from the roof but 
reaching to the ground below. Their innuffieralfle long legs 
looked like brown threads binding together thh mass, which 
must have been at least a cubic yard in bulk, and contained 
hundreds of thousands of individuals, although many columns 
were outside, some bringing in the pupae of ants, others the legs 
and dissected bodies of various insects. I was surprised to see 
in this living nest tubular passages leading down to the centre 
ef the mass, kept open just as if it had been formed of inorganic 
materials. Down these holes the ants who were bringing in 
booty passed with their prey. I thrust a long stick down to 
the centre of the cluster, and brought out elinging to it man^ 
ants holding larvae and pupae, whidb probably were kept wand 
by the crowding together of the ants. Brides the common 
d^k-coloured workers and light-coloured officers, 1 sa^ here 
many still larger individual^ with enormous jaws. These 
they go about holding wide oj>en in a thi’eatening manner. 

It was this ant wUch, as previously stated, showed 
sympathy and* fellow-feeling witlt companions in diffi- 
culties. 

The habits of E. d/j^epanfiophora are closely similar 
to those of t^e species already described ; and, indeed, 
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except in matters of detail, all the species of Ecitons have 
much the saide habits. Mr. Bates records an interesting 
observation which he m^e on one if the moving columns 
of this species. He says : ‘ When I interfered with the 
column or al;^stracted an individual from it, nejrs of the 
'disturbance was quickly communicated to a distance of 
several yards to the trear, and the column at that point 
commenced retreating.’ The main column is in this 
species narrower, viz., ^ from four to six deep,’ but extends 
to j. great«length, viz., half a mile or more. It was this 
species of Eciton th%t the same naturalist describes as en- 
joying periods of leisure and recreation in the ‘ sunny 
nooks of the forest.’ 

Next, we have to consider E. prcedatovy of which the 
same observer writes : — • 

This is a small dark reddish species, very similar to the 
common red stinging ant of^England. ^ It differs from all other 
Ecitons in its habit of hunting, not in columns, but in dense 
phalanxes consisting of myriads of individuals, and was first met 
with rfb Eg^, where ,it is veiy common. Nothing in insect 
movements i^ more^ striking than the rapid march of these 
large and compact bodies. Wherever they pass, all the rest of 
the animal world is thrown into a state of alai*m. They stream 
along the ^und vid climb to the summits of all the lower 
trees, searching every leaf to its apex, and whenever they en- 
counter a mass of decaying vegetable matter, where booty is 
plentiful, they concentrate, like other Ecitons, all their force§ 
upon it, the dense phalanx of shining and quickly-moving 
bodies, as it spreads over tha> surface, looking like a flood of 
dark-red liquid. They soon penetrate every part of the con- 
iused heap, ajid then, gathering together again in marching 
order, onward they move. All soft-bodied and inactive insects 
fall an easy prey to them, and, like other Ecitons, they tear 
their victims in pieces for facility of carriage. A phalanx of 
this species, when passing over a* tract of smooth ground, occu- 
pies a space of from four to six square yards ; 6n examining 
the ants closely they are seen to move, not all together in one 
straightforward direction;^ but in variously spreading contiguous 
columns, now separating a little from the general mass, now 
rdhnitin^with it. The margins of the phalanx spread out at 
times li& a doud of skirmishers fropi the flanks of an army. 
1 i^ea^never able to find the hive of this species., ; 
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Lastly, there are two species of .Eciton ^totally blind,, 
and their habits differ from those of the species which 
we have hitherto consiaered. Bates writes of them : — 

The armies of E. vastator and E. erratica move, as far as I 
could leam^ who^y under covered roads, the antlf constructing, 
them gradually but rapidly as they advance. The column of 
foragers pushes forward step by step, uilder the protection of 
these covered passages, through the thickets, and on reaching a 
rotting log, or other promising hunting-ground, pour into the 
crevices in search of booty. I haye traced their arcades, oqpa- 
sionally, for a distance of one or two hun(]f ed yards ; the grains 
of earth are taken from the soil over which the column is pass- 
ing, and are fitted together without cement. It is this last- 
mentioned feature that distinguishes *them from the similar 
covered roads made by termites, «who use their glutinous saliva 
to cement the grahis together. The blind Ecitons, working in 
numbers, build up simultaneously the sides of their convex 
arcades, and contrive, in a surprising manner, to approximate 
them and fit in the key-ltones without letting the loose un- 
cemented structure fall to pieces. There was a very clear di- 
vision of labour between the two classes pf neuters in^hese 
blind species. The large-headed class, although not* possessing 
monstrously lengthened jaws like the worker-majors in E. 
hamata and E, drepanophoray are rigidly defined in structure 
froimthe small-headed class, and act as soldi^, defending the 
working community (like soldier termites) against all comers. 
Whenever I made a breach in one of their covered ways, all 
the ants underneath were set in commotion, but the worker- 
minors remained behind to repair the damage, whilst the large- 
heads issued forth in a most menacing manner, rearing their 
heads and snapping their jaws with iin expression of the fiercest 
rage and defiance. • ^ * 

Annomia arems, — This is the so-called * driver ’ or 
‘ marching * ant of West Africa, which in habits and intel- 
ligence closely resembles th^ military ants of the other 
hemisphere. •! shall therefore not wait again to describe 
these habits in detail. Like the Ecitons, the marching 
ants of Africa haye no fixed nest, but jnake temporary halts 
in the shade of hollow trees, overhanging rocjjs, &c* 
They march in large armies, and, like the Ecitons, ^ways 
in the form of a long close column ; but in this case i;he 
relative positiomof the carriers of spoil and larvae is re-. 
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versed^ for labile these occupy the middle place the 
fioldier8<|md olScers march on either side. These have 
l^ge heads armed with powerful 'jaws, and never take 
part in canying ; their function is to maintain order, act 
•as scouts, £id attack prey. The habit| of these ants 
resemble most closely those of the blind Ecitons in that 
they very frequently, and indeed generally, build covered 
ways ; they do so apparently in order to protect themselves 
from the heat of the African sun. Their line of march 
is^therefore marked by a 6ontinuous arch or tunnel, which 
is always being cdhstructed by the van of the column. 
The structure is made of earth moulded together by 
saliva, and is very qufckly built. But it is only built in 
places Inhere the line of march is exposed to the sun- 
light ; at night, or in the shadow of treeS or long grass, it 
is not made. If their camp is flooded by a tropical rain- 
storm, the ants congre'^te in p close mass, with the 
younger ants in the centre ; they thus form a floating 
island. 

It is •remsrkafble that ants of different hemispheres 
should mailifest so close a similarity with respect to all 
thqse wonderful habits. The Chasse^or ants of Trinidad, 
and, according i[io Madame Merian, the ants of visitation 
of Cayenne, also display habits of the same kind. 

Oeneral Intelligence of Various Species. c 

Many of the foregoing facts display an astonishing de- 
gree of intelligence as obtaining among ants ; for I think 
that howeV'er much latitude we may be inclined to allow to 
^ blind instinct ’ in the way of imitating actions elsewhere 
due to conscious purpose, some at least of these foregoing 
facts can only be fairly reconciled with the view that the 
insects know what they are doing and why they are doing 
it. But as I am myself well aware of the difficulty that 
arises in all such casqs of drawing the line between pur- 
{K)Belei^ instinct and puiposive intelligence, I have thought 
it desirable to reserve for this concluding division of the 
present chapter several isolated facts which have been ob- 
.flerved among sundiy species of ants, and which do not 
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i3eem to admit of being reasonably comprised under the 
category of instinctive action, if by the latter ^e mean 
action pursued withoiro knowledge of the relatiod between 
the means adopted and the ends attained. 

It wiU be i^emembered that our test of instinctive as 
distinguished nrom thily intelligent action is simply 
whether all individuals of a species perform similar adap- 
tive movements under the stimulus supplied by similar 
and habitual circumstances, or whether they manifest in- 
dividual and peculiar adaptive movements tcf meet Jthe 
exigencies of novel and peculiar circiimstances. The im- 
portance of this distinction may be rendered manifest by 
the following illustrations. • 

We have already seen tljat the ants which “Sir John 
Lubbock observed display many and complex instincts, 
which together might seem to justify us in anticipating 
that animals which present such wonderful instincts must 
also present sufficient general intelligence to meet simple 
though novel exigencies by such simple adaptations as the 
unfamiliar circumstances require. Yet»exQerin^entsVhich 



Se made in this connection seem to show that such is not 
the case, but that these antoj with all their wealth of 
instinctive endowments, are utterly de^gtitute of intellir 
gent resources; they have abundance of common and 
detailed knowledge (supposing the adaptations to be made 
consciously) how to act under certain complex though 
familiar circumstances, but# appear quite unable to origi- 
nate any adaptive action to obviate even the simplest 
conceivable difficulty, if this is of a kind which they have 
not been previously accustomed jx) meet. Thus, on a 
horizontal rod B supported in a saucer of watef s, apd 
therefore inaccessible to the ants from beneath, ]h« pl^ed 
some larvse a. On the nest N he then placed a block of 
wood c D,*coi:»tructed so that the portion D should tohch 
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the larvae at A. When the ants had made a number of 
journeys over DA and back again, he ]:aised the block c D 
so that tkere was an interval of/un inch between the 
end of the block d and tne larvae at A. 

The ants Klept on coming, and tr^ed hard/ to reach down 
fix>m D to A, which was only just out of their reach. . . . After 
a while they all gave up their efforts and went away, 
losing their prii^ in spite of most earnest efforts, because it 
did not occur to them to drop A of an inch. At the mo- 
ment whencthe separation wag made there were fifteen ants on 
the larvae. These coidd, of course, have returned if one had 
stood still and allowed the others to get on its back. This, 
however, did not occur to them ; nor did they think of letting 
themselves drop from the bottom of the paper (p) on to the 
nest. T4^o or three, indeed, fall down, I have no doubt by 
accident ; but the remainder wandered about, until at length 
most of them got into the water. 

** 

In another experiment he interposed a light straw 
bridge on the way between the nest and the larvae, and 
whenv; the ants had well learnt the way, he drew the 
bridge a short distance towards the nest, so that a small 
chasm was made in the road. The ants tried hard and 
ineffectually to reach across it, but it did not occur to 
them to push the straw into its original position. 

The following experiment is still more illustrative of 
the absence of intelligence, because the adjustive action 
required would not demand the exercise of such high 
powers of imagination and abstraction as would have been 
required for the moving forwards of the paper drawbridge : 

To test tlvdir intelligence I made the following experiments : 
1 suspended some honey over a nest of Lasius fiwous at a 
beigh^ of about \ an inch, and accessible only by a paper bridge 
more than 10 feet long. Under the glass I then placed a 
small heap of earth. The ants toon swarmed over the earth 
on to the glass, and began feeding on the honeys I then re^ 
moved a little of the earth, so tl^t there was an interval of 
about \ of an inch between the glass and .the earth; but, 
t]j}Ough the distance was so small, they would not jump down, 
blit pre(imed to go round by the long bridge. They tried in 
vain to stretch up from the earth to Jhe glass, which, however, 
wfus wt out of their reach, though they coul^ topch it with 
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their antennn; but it did not occur to them to heap the earth 
up a little, though if they had moved only half a^dozen particles 
of earth they would hav^ secured for themselves direct access to 
the food. This, however, never occurred to them. At length 
they gave up all attempts to reach up to the glass, and went 
round by the pa]|ar bridge. I left the arrangement for several, 
weeks, but they continued to go round by the long paper 
bridge. * 

Another and somewhat similar experiment consisted 
in placing an upright stick A, supporting at an angle 
another stick B, which nearly but not quite toucfed 
the ground at C. At the end of the^ stick B there were 
placed some larvas in a horizontal glass cell at d. Into 
this cell were also placed a number*of ants along with the 
larvae. The drop from d to G was only ^ an incB ; ‘ still, 
though the ants^reached oyer and showed a great anxiety 
to take this short cut home, they none of them faced the 
leap, but all went roun(^ by the sticks, a distance of nearly 
7 feet.’ Sir John then reduced the interruption to f of 
an inch, so that the ants could even touch the glasj cell 
with their antennae ; yet all day long the ants continued 
to go the long way round rather than face the dirop. Next, 
therefore, he took still longer sticks and tapes, and ,ar- 
ranged them as before, only horizontally instead-of verti- 
cally. He also placed some fine earth under the glass 
cell containing the larvae. The ants as before continued 
to go the long way round (16 feet), though the drop 
cduld not have hurt either themselves or the larvae, and 
though even this drop might have been obviated by heap- 
ing up the fine earth into a little mound an inch high, • 
so as to touch the glass cell. • 

It is desirable, however, here to state that all species 
of ants do not show this aversion to allowing themsfilves 
to drop through short distances ; for Moggridge describes 
the harvesting ants of Europe as seeming rather to enjoy 
acrobatic performances of this kind ; and the same fact is 
recorded by Belt^ of the leaf-cutting^ants of the Amazons. 
Dr. Bastian, in his work on ‘ Brain as an Organ of JVIind,V 
suggests that the ‘ seeming lack of intelligence betrayed 
by our English ants, firom their disinclination to take a 
small leap, iiay»be due simply to their defective sight*’ 
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(pp. 241-2). But even this consideration does not ez» 
tenuate the stupidity of the ants which failed to heap up 
the fine earth to reach the glass cell which they were able 
to touch with their anteVinse. 

That the species of ants on which Sir John Lubbock 
experimented were not, however, quite destitute of intel- 
ligence is proved by the result of the following experi- 
ment : — * 

I put some provisions m a shallow box with a glass top and 
a ^^le ho^e in one side ; I l^en put some specimens of Laaius 
niger to the food, and^oon a stream of ants was at work busily 
carrying supplies off to the nest. When they had got to know 
their way thoroughly, and from thirty to forty were so occupied, 
1 pour«^ some fine mould in front of the hole, so as to cover it 
to a dej^h of about an inch, o 1 then took out the ants which 
were a^ually in the box. As soon as the dnts had recovered 
from the shock of this unexpected proceeding on my part, they 
began to rim all round and about the box, looking for some 
other place of entrance. Einding n5ne, however, they began 
digging down into the earth just over the hole, carrying off the 
gralitit of earth one by one and depositing them without any 
order all rdund^t a distance of from ^ to 6 inches, until they 
had excavated down to the doorway, when they agam began 
carrying off the food as before. 

This experiment was several times repeated on L. niger 
and on L.jlavus^ always with the same result. 

Thus, then, we may conclude that the reasoning power 
of these ants, although shown by the first experiments ‘to 
be almost m?, is shown by this experiment to be not quite 
nil ; for the attempt to meet the exigencies of the case 
by &st going rbimd the box to seek another entrance, 
before taking the labour to remove the earth from the 
known entrance, implies a certain rudimentary degree of 
adaptive capacity which belongs to the category of the 
rational. 

Another point of considerable interest, as bearing on 
the general intelligence of ants, is one that was brought 
out as the result of a laborious series of hourly observa- 
tions, Extending without intermission from 6.30 a.m. to 
10 jP.M. for a period of three months. The object of these 
observations was to ascertain whether the principle of the 
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division of labour is practised by the ants. The result of 
these observations was to show that during the winter- 
time, when the ants aife not active^ certain individuals are 
told off to forage for supplies, and that when any casualty 
overtakes these individuals, others are told to supply 
their places. Thus, in ihe words of Sir John Lubbock’s* 
analysis of his lengthy tables, — , 

The feeders at the beginning of the experiment were those 
known to us as Nos. 5, 6, and 7. On the 22nd of November a 
friend, registered as No. 8, came tg the honey, and again on the 
11th December j but with these Wo ez^Bptions the whole of 
the supplies were carried in by Nos. 5 and 6, with a little help 
from No. 7. Thinking now it might be alleged that possibly these 
were merely unusually active or gi^dy individual, I im- 
prisoned No. 6 when she came out to feed on the 5th. As will 
be seen from the table, no other ant had •been out to the honey 
for some days ; and it could therefore hardly be accidental that 
on that very evening another ant ffchen registered* as No. 9) 
came out for food. This Snt, as will be seen from the table, 
then took the place of No. 6 (No. 5 being imprisoned). On the 
lltb Januaiy No, 9 took in all the supplier, a^in with aTittle 
help from No. 7. So matters continued until tKe J'rth, when I 
imprisoned No. 9, and then again, i,e, on th*e 19th, another ant 
(No. 10) came out for* the food, aided, on and after the 22nd, 
by another (No. 1 1 ). This seems to me very curipus. Ffbm the 1 st 
November to the 5th January, with two or three casual excep- 
tions, the whole of the supplies were carried in by three ants, 
one of whom, however, did comparatively little. The other two 
ai% imprisoned, and then, but not till then, a fresh ant appears 
on the scene. She carries in the fopd for a week, and then she 
being imprisoned, two others undertake the task. On the^ 
other hand, in nest 1, when the first foragers -^ere not im-* 
prisoned, they continued during the whole time to carry in 
the necessary supplies. 

The facts, therefore, certainly seem to indicate that 
certain ants are told off as foragers, and that during 
winter, whenTbut little food is required, two or three such 
foragers are sufficient to provide it. 

Although Sir John Lubbock’s ants showed such meagre 
resources of intelligent adjustment, other species Bf ants, 
which we have already hqd occasion to consider, appear to 
be as remarjmbl^e in this respect as they are in respect of 
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their instinctive adjustments. Unfortunately observations 
on this subject are very sparse^ but such as they are they 
hold oui a strong inducement for any one who has the 
opportunity to experirient with the view of testing the 
intelligence^pf those species in connection with which the 
' following observations have been made. ^ 

B^umur states that ants will make no attempt to enter an 
inhabited beehive to get at the contained honey, knowing that 
the bees will slaughter them if they do so. But if the hive is 
uninhabitQily or the bees all dead, the ants will swarm into the 
hi^e as long as any honey is to be found there. 

P. Huber records that a wall which had been partly 
erected by ants was observed by him^ — 

4. 

As though it were intended to support the still unfinished 
arched roof of a large room, which was being built from the 
opposite side. But the workers which had begun the arch had 
given it tob low an elevation for th^ wall on which it was to 
rest, and if it had been continued on the same lines it would 
have met the partition wall halfway up, and this was to be 
avoiaed. I had juct made this criticism to myself, when a new 
arrival, after looking at the work, came to the same conclusion. 
For it began at once to destroy what had been done, and to 
heighten the wall on which it was supported, and to make a 
new arch with the materials of the old one under my very eyes. 
When the ants begin an undertaking it seems exactly as if an 
idea slowly ripened into execution in their minds. Thus if one 
of them finds two stalks lying crosswise on the nest, which make 
possible the formation of a room, or some little rafters which 
suggest the walls and the comers, it first observes the various 
. parts accurately, and then quickly and neatly heaps little pellets 
. of earth in fihe interspaces and alongside the stalks. It brings 
from every side materials that seem appropriate, and some- 
times takes such from the uncompleted works of its companions, 
so much is it urged on by the idea which it has once conceived, 
and by the desire to execute it. It goes and comes and turns 
back again, until its plan is recognisable by the others. 

Ebrard, in his ‘ Etudes de Moeurs ’ (p. 3), gives the 
following remarkable’ instance of the display of intelli- 
gence of F, fu8ca : — 

The earth was damp and the workers were m full swing. 
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It was a constant coming and going of ants, coming forth 
from Iheir underground dwelling, and canTii^ back little 
pellets of earth for building. In order to conceni;^te my 
attention I fixed my gaze on the lai^est of the rooms which 
were being built, wherein several ants were busy. The work 
had made eonsid|rable progress; but although projection 
could be plainly seen along the upper edge of the wall, there 
i*emamed an interspace of about twelve or fifteen millimetres 
to fill in. Here would have been the place, in (h:der to support 
the earth still to be brought in, to have had recourse to those 
pillars, buttresses, or fragments of dried leaves, wlych many 
ants are wont to use in bidding. %ut the use of this expedieht 
is not customary with the ants I was Observing (i^. fusca). 
Our ants, however, were sufi&cient for the occasion. For 
a moment they seemed inclined to *leave their work, but 
:soon turned instead to a grass-plant growing near, the long 
narrow leaves of which ran close together. They chose the 
nearest, and weighted its distal end with damp earth, until its 
apex just bent down to the space to be covered. Unfortunately 
the l^nd was too close to ^the extremity, and it threatened to 
break. To prevent this misfortune, the ants gnawed at the 
base of the 1^ until it bent along its whole length and cowed 
the space required. But as this did not seem*to be quke enough, 
they heaped damp earth between the base of^the plknt and that 
of the le^, until the latter was sufficiently bent. . After they 
had thus attained their object, they heaped on the buttresang 
leaf the materials required for building the aii!hed roof. 

The characteristic trait of the building of ants, says Forel, 
is the almost complete absence of an unchangeable model, 
peculiar to each species, such as is found in wasps, bees, and 
others. The ants know how to suit their indeed little perfect 
work to circumstances, and to take Advantage of each situation. 
Besides, each works for itself and on a giyen«plan, and is only * 
occasionally aided by others when these understdhd its plan. * 
Naturally many collisions occur, and some destroy that which 
others have made. This also gives the key to understanding 
the labyiinth of the dwelling. For the rest, it is always those 
workers which have discovered the most advantageous method, 
or which have shown the most patience, which win over to their 
plan the n^jority of their comrades and at last the whole colony, 
although not without many fights for ^premacy. But if one 
succeeds in obtaining a second to follow it, and thif^ second 
draws the others after it, the first is soon lost again*inthe 
crowd. • • 
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Espinas also observed (* Thierischen Q-esellscha^n/ 
German traiislation, 1879, p. 371) that each single ant 
made it&own plan and followed it until a comrade, which 
had caught the idea, j&ned it, and then they worked to- 
gether in tlje execution of the same plan. 

' Moggridge says of the harvesters of Lurope, — 

I have observed on more than one occasion that when in 
digging into an ants’ nest I have thrown out an elater larva, 
the ants would cluster round it and direct it towards some 
small opening in the soil, w^ich it would quickly enlarge and 
disappear down. At other times, however, the ants would take 
no notice of the elater, and it is my belief that the attentions 
paid to it on former occasions were purely selfish, and that 
they intended to avail 'themselves of the tunnel thus made 
down into the soil, with the view of reopening communications 
with the galleries and, granaries concealed below, the approaches 
to which had been covered up. I have frequently watched the 
ants make use of these passages mined by the dater on these 
occasions. 

And again, as showing apparently intelligent adaptation 
of tfieir usual, habits to altered circumstances, he gives an 
account of ^ the behaviour of these ants when a great 
crowd of them were confined by hiin in a glass jar con- 
taining earth. He says ; — 

On the following morning the openings were ten in number, 
and the greatly increased heaps of excavated earth showed that 
they must probably have been at work all night. The amount 
of work done in this short time was truly surprising, for *it 
must be remembered that, eighteen hours before, the earth pre> 
sented a perfectly level surface, and the larvae and ants, now 
housed below, fodnd themselves prisoners in a strange place, 
bounded by glass walls, and with no exit possible. 

It seems to me that the ants displayed extraordinary intelli- 
gence in having thus at a moment’s notice devised a plan by 
which the superabundant number of workers could be em- 
ployed at one time without coming in one another’s way. The 
soil contained in the jar was of course less than a tenth part of 
that comprised within the limits of an ordinary nest, wLule the 
number of workers was probably more than a third of the total 
number belonging to the colony. If therefore but one or two 
entrance bad been pierced in the soil, the workers would have 
beeh for ever running against one another, and a great number 
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could Clever have got below to help in the all-important task 
of preparing passages and chambei'S for the accdknmodation of 
the larvae. These numerous and funnel-shaped entr^ces ad- 
mitted of the simultaneous descent and ascent of large numbers 
of ants, and the work progressed with proportionate rapidity. 
After a few .days fnly three entiunces, and eveutudlly only one, , 
remained open. 

Concerning the harvesting ant of I'exas^ the following 
quotation may be made, under the present head, from 
MacCook. After remarking that these ants alw^s select 
sunny places wherein to build* their nests, or disks, he 
goes on to say that within a few paces *of his tent — 

A nest was made which was partly* shaded by a small mes- 
quite tree that stood just beyond the margin of the clearing. 
The sapling had probably grown up after the location of the 
community, and for some reason had been permitted to remain 
until too old to kill off. The shadoy thrown upon the pave- 
ment was very slight; nevertheless, fifteen feet distant a new 
formicary was being established. The path from the ranch to 
the spring ran between this new hill and the old one, and^ants 
were in communication between the two.* A#i opening had 
been made in the ground, and the beginnings of a new formicary 
were quite apparent. , This is the only instance observed of 
whaj seemed an attempt at colonising or removing, .and Fas- 
sociated it with the presence of the small but* growing shadow 
of the young tree. 

He also gives us a still more remarkable observation, 
which indeed, I must candidly say, does not appear to me 
credible. I am, therefore, glad •to add that it does not 
appear very distinctly from the account whether the* 
author himself made the observation, or had 'it narrated* 
to him by his guide. But here is the observation in his 
own words : — • 

While studying the habits of the cutting ant 1 was tempted 
to make a niglft visit to a farm some distance from camp, by 
the farmer’s story of depredations made by these insects upon 
certain plants and vegetables. A long, dark tramp, a blind 
and vain search among the fields, compelled us at last to call 
out the countryman from his bed. He led us directly^to one 
of the cutting ants’ nests, which was overshadowed a 
young peach ;bree^ ‘ There they be, sir,’ cried he triumphantly. 
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They were agriculturals ! So also^ were the other nests s^own. 
The reason fravthis confounding pf the two ants on the part of 
the peopl^ hereabouts, and the reason for the ^ cutting ’ operations 
of our ha^esters, will be - explained farther on. It is only in 
point here to say that the farmer afi&rmed that the ants under 
the peach tre^ had stripped off the first tender leaves, last spring, 
so that scarcely one had been left u^on the limbs. 1 am con- 
vinced that the reason for this onslaught was the desire to be rid 
of the obnoxious shade, and open the formicary to the full light 
of the sun. 

V FromHhis account it is not very clear whether the 
writer himself saw Vividence of the former denudation of 
the tree, and if so whether there was any indication, 
other than the word of the farmer, that the denudation 
had bee^Q effected by the SiUts. To make this conclusion 
credible the best conceivable evidence would be required, 
and this, unfortunately, is just what we find wanting. 
Somewhat the same reiharks may be made on the follow- 
ing quotation from the same writer, though in this case 
his yiew is to some extent supported by an observation of 
Moggridg<3, a^- well as by that of Ebrard already quoted : — 

Here I observed what appeared to be a new mode of opera- 
tion. The workers, in seveial cases, left the point at which 
they had*begun ^ cutting, ascended the blade, and passed as 
far out toward the point as possible. The blade was thus borne 
downward, and as the ant swayed up and down it really 
seemed that she was taking advantage of the leverage thus 
gained, and was bringing the augmented force to bear upon the 
fracture. In two or three (sases there appeared to be a division 
of labour ; that is to say, while the cutter at the roots kept on 
with her wo^'k, another ant climbed the grass blade and applied 
the power at the opposite end of the lever. This position may 
have been quite accidental, but it certainly had the appearance 
of a Voluntary co-operation. I was sorry not to be able to es- 
tablish this last inference by series of observations, as the 
facts were only observed in this one nest. i' 

The observation of Moggridge, to which I have alluded 
as in some measure rendering support to the foregoing, is 
as follows. Speaking of European harvesters which he 
kept in an artificial nest for the purposes of close obser- 
vation, he says : — ' « 
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I was also in this way able to see for myself much that I 
othei*wise could not have seen. Thus I was abl8 to watch the 
operation of removing l^ts which had pierced through their 
galleries, belonging to seedling plants growing on the suiface, 
and which was performed by two ants, one pulling at the free 
end of the root, ilnd the ojiher gnawing at its fibres where the < 
strain was greatest, until at length it gave way. 

• 

And again, — 

Two ants sometimes combine their effoiis, when one stations 
itself near the base of the peduncle^ and gnaws it at l^e point^of 
greatest tension, while the other hauls upgn and twists it. . . . 
1 have occasionally seen ants engaged in cutting the capsules 
of certain plants, drop them, and allow^ their companions below 
to carry them away. 

• 

Lastly, the statements of these tjjiree observers taken 
together serve to render credible the following quotation 
from Bingley,^ who says that in Captain Cook’s expedition 
in New South Wales anCs were seen by Sir Joseph Banks 
and others — 

• 

As green as a leaf, which live upon trefes »nd build their 
nests of various sizes, between that of a man’s head and his fist. 
These nests are of a v^y curious structure : they are formed by 
bending down several of the leaves, each of which is as brbad 
as a man’s hand, and gluing the points of thAn together so as 
to form a puree. The viscous matter used for this purpose is 
an animal juice. . . . Their method of bending down leaves we 
had no opportunity to observe ; but we saw thousands uniting 
all their strength to hold them in this position, while other busy 
multitudes were employed within, iCi applying this gluten, that 
was to prevent their returning back. To satisfy ourselves that* 
the leaves were bent and held down by the efforts these dimi- • 
nutive aitificers, we disturbed them in their work ; and as soon 
as they were driven from their station, the leaves on which they 
were employed sprang up with a force much greater than we 
could have thought them able io conquer by any combination 
of their strengtli. 

This remarka-ble fact also seenjs to be corroborated 
by the following independent observation of §ir E, 
Tennent : — • 

, ‘ Animal iiograjphy, * Ants.’ * , 
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The most formidable of all is the great red ant^ or Dimiy^ 
It is p^tticularly abundant in gardens and on fhiit-trees ; it 
constructs its dwellings l^y gluing the'leaves of such species as 
are suitable from their shape and pliancy into hollow balls, and 
these it lines with a kind of transparent paper, like that manu- 
factured by we wasp. I have watched themfat the interesting 
operation of forming these dwellings ; — a line of ants standing 
on the edge of gne le^f bring another into contact with it, and 
hold both together with their mandibles till their companions 
within attach them firmly by means of their adhesive paper, the 
assistants^)ut8ide moving along as the work proceeds. If it be 
necessary to draw closer a leaf too distant to be laid hold of by 
the immediate workers, they form a chain by depending one 
from the other till the .object is reached, when it is at length 
broughl^into contact, and made fast by cement. 

• 

I shall now passion to the remarkable observation com- 
municated to Kirby by Colonel Sykes, F.K.S., and which 
is thus Aarrated by lurby in hjs ‘ History, Habits, and 
Instincts of Animals ; ^ — 

Vhen« resilient at Poona, the dessert, consisting of fruits, 
cakes, and various.preserves, always remained upon a small side 
table, in a verandah of the dining-room. To guard against 
inl^oads, the legs of the table were immersed in four basins filled 
with water ; it was removed an inch from the wall, ahd, to 
keep off dust from open windows, was covered with a tablecloth. 
At first the ants did not attempt to cross the water, but as the 
strait was very narrow, from an inch to an inch and a half, and 
the sweets very tempting, they appear, at length, to have braved 
aU risks, to have committed themselves to the deep, to have 
scrambled across the channel, and to have reached the objects 
of their desires, for hundreds were found every morning revelling 
in enjoyment : daily vengeance was executed upon them with- 
out .lessening their numl^rs; at last the legs of the table were 
painted, just above the water, with a circle of turpentine. This 
at first seemed to prove an effectual barrier, and for some days 
the sweets were unmolested, after which they* were again at- 
tacked by these resolute plunderers; but how they got at 
them seemed totally ui^accountable, till Colonel Sykes, who often 
passe4.the table, was surprised to see an ant drop from the wall, 
about a foot above the toble, upon the cloth that covered it; 
another and another succeed^. Sk> that though the turpentine 
and the distance from the wall appeared eff^tua] barriers, still 
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the resoui'ces of the ammal, when determined to catryits point, 
were not exhausted, and by ascending the wtdl to a certain 
height, with a slight effort against it, in falling it nnnaged to 
land in safety upon the table. t 

Colonel Sykes was a good observer, so that this state- 
ment, stahdin^ upon hjs authority, ought ncfC, perhaps, to 
be questioned. But in all cases of remarkable intelligence 
displayed by animals, we naturally* and .properly desire 
corroboration, however good the authority may be on 
which the statement of such cases may rest. I will, there- 
fore, add the following instafices of the ingenious And 
determined manner in which ants overcome obstacles, and 
which so far lend confirmation to the above account. 

Professor Leuckart placed round the trunk of a tree, 
which was visited by ants as n pasture for aphides, a broad 
cloth soaked in tobacco-water. When the ants returning 
home down the trunk of the tree arrived at the soaked 
cloth, they turned round, went up the tree agftin to some 
of the overhanging branches, and allowed themselves to 
drop clear of the obnoxious barrier. On the other Jiand, 
the ants which desired to mount the tre# first examined 
the nature of the barrier, then tumed*back And procured 
from a distance littJe pellets of earth, which .they carried 
in "their jaws and deposited one after j|nother* upon the 
tobacco-cloth till a road of earth was made across it, over 
which the ants passed to and fro with impunity. 

. This interesting, and indeed surprising observation of 
Leuckart’s is, in turn, a corroboration of an almost 
identical one made more than h. century ago by Cardinal 
Fleury, and communicated by him to Reaumur, who 
published it in his ‘THistoire des Inse?tes ’ (1734): 
The Cardinal smeared the trunk of a tree with birdlime 
in order to prevent the ants from ascending it ; but the 
insects overcame the obstacJe by making a road of earth, 
small stones, &c., as in the case just mentioned. In 
another instance the Cardinal saw a number of ants make 
a bridge across-a vessel of water surrounding the bottom 
of an orange-tree tub. They did so by con^ying a 
number of little pieces of wood^ the choice of which 
material instead of eartR or stones, as in the previoui^case, 



136 


ANIMAL INTELLIGENCE. 


seems to betoken no small knowledge of practical engineer- 
ing. • 

BiicHjier, after quoting these bases, proceeds to say 
{loc. dtj p. 120),— 

The ants li^ehaved in yet more ingenious fashion under the 
'following very similar circumstances. Herr^G. Theuerkauf, 
the painter (Wasserthorstr. 49, Berlin), writes to the author, 
November 18, 1875: maple tree standing on the ground 

of the manufacturer, Vollbaum, of Elbing (now of Dantzic), 
swarmed with aphides and ants. In order to check the mis- 
chief, the i&oprietor smeared ‘’about a foot width of the ground 
round the tree with tar. The first ants who wanted to cross 
naturally stuck fast. But what did the next ? They turned 
back to the tree and carried down aphides, which they stuck down 
on the tar one after another until they had made a bridge over 
which they could cross the tarring without danger. The above- 
named merchant, VoKbaum, is the guarantor of this story, 
which I received from his ^wn mouth on the very spot whereat 
it occurred; # 

Buchner also gives the following case on the authority 
of Kdrl Vogt (Ipc. p. 128). An apiary of a friend was 
invaded by ants 

^o make .this impossible for the future, the four legs of the 
beehive-stand were put into small, shallow bowls filled with 
water, as is often done with food in ant-infested places. The 
ants soon found a way out of this, or rather a way into their 
beloved honey, and that over an iron staple with which the 
stand was attached to a neighbouring wall. The staple wds 
removed, but the ants did not allow themselves to be defeated. 
They climbed into some linden trees standing near, the branches 
of which hung ovec the stand, and then dropped upon it from 
the branches, aoing just the same as their comrades do with 
respect to food surrounded by water, when they drop upon it 
from l^e ceiling of the room. In order to make this impos- 
sible, the boughs were cut av^ay. But once more the ants 
were found in the stand, and closer investigation showed 
that one of the bowls was dried up, and that a crowd of ants 
had gathered in it. But they found themselves puzzled how to 
go on with their robbery,' for the leg did not, by chance, rest on 
the bottcm of the bowl, but was about half an inch from - it.. 
The aiK» were seen rapidly touching each other with their 
antexnae, or carrying on a consultation, until at last a rather* 
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larger ant came forward and put an end to the^difEiculty. It 
rose to its full height on its hind legs, and struggled, until at 
last it seized a rather prdjecting splinter of the wooden leg, and 
managed to take hold of it. As soon as this was done other 
ants ran on to it, strengthened the hold by clinging^ and so made 
a little living bridge, over.which the others could^osily pass. 

The same author publishes the foljowing veiy remark- 
able observation, quoted from a letter to him by Dr. Ellen- 
dorf ; — 

It is a hard matter to protect any eatables from th^e 
creatures, let the custody be ever so cloi|f9. The legs of cup- 
boards and tables in or on which eatables are kept are placed in 
vessels of water. I myself did this, but 1 none the less found 
thousands of ants in the cupboard next morning. It was a 
puzzle to me how they crossed the water, but the puzzle was 
soon solved ; for I found a stmw in one i)f the saucers, which 
lay obliquely across the edge of the pan and touched the leg 
of the press : this they had used for h bridge. Hundreds were 
drowned in the water, app&rently because disorder had reigned 
at first, those coming down with booty meeting those going up. 
But now there was perfect order; the descending stream lis^ 
one side of the straw, the ascending the other. • I^nbw pushed 
the straw about an inch away from the cupboard 1^ ; a terrible 
confusion arose. In sf moment the leg immediately over ^e 
watet* was covered with hundreds of ants, feeling for the bridge 
in every direction with their antennae, running back again and 
coming in ever larger swarms, as though they had communicated 
to their comrades within the cupboard the fearful misfortune 
thkt had taken place. Meanwhile the new-comers continued 
to run along the straw, and not finc^ng the leg of the cupboard 
the greatest perplexity arose. They hurried round the edge of 
the pan, and Soon found out where the fault Ifty. With united * 
forces they quickly pulled and pushed at the straw, until it ' 
again came into contact with the wood, and the communication 
was again restored. * 

This observation is strikingly, though unconsciously, 
confirmed By a recent writer in the Leisure Hour (1880, 
pp. 718-19), who having been much troubled by small red 
ants in the tropics swarming over liis provisions, placed 
the latter in a meat-safe detached from the wd(y and 
standing on four legs, eac{x of which was placed in a little 
tin vessel cqintaiping water. Eight or ten days afterwards 
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he found kis provisions in the safe swarming with ants as 
before, jand &n investigating their mode of access to them 
found— ^ ^ • 

Proceeding along the whitewashed wall a string of ants 
going and coining from the outer door to a height of four feet 
on my wall, and corresponding with •that of the safe ; and look- 
ing between it and t^je wall, I discovered the secret — the bridge 
which these persevering little insects h^ made. It consisted of 
a broken bit of straw, which rested with one end on a mud 
buttress ^ed to the wall, and the other on the overhanging or 
projecting top of the safe, which came within an inch and a half 
of the wall. So they must have carried the straw up from the 
floor, and resting their end of it on the support they had pre- 
pared, let it fall until its other end reached the safe, and then 
crossed and completed the structure, for it was fastened at both 
ends with the mortar compos&i of their saliva and fine earth. 
Euthlessly I destroyed the bridge, and moving the safe farther 
from the wall, managed tp prevent their inroads for that season 
at least. Since then I have frequci^tly seen short bridge,s, com- 
posed entirely of the concrete or mortar which the white ants 
use .to cover up their workings, extending from a damp earthen 
wall to anything"" not more than three-quarters of an inch 
from it. 

Of the Ecitons Mr. Belt says : — ^ 

I shall relate two more instances of the use of a reasoning 
faculty in these ants. I once saw a wide column trying to pass 
along a crumbling, nearly peipendicular slope. They would 
have got very slowly over it, and many of them would have 
fallen, but a number having secured their hold, . and reaching 
to each other, remained stationary, and over them the main 
column passed. Another time they were crossing a watercourse 
along a snuiill branch, not thicker than a goose-quill. They 
widened this natural bridge to three times its width by a 
nim^ber of ants clinging to it and to each other on each side, 
over which the column passed three or four deep; whereas 
excepting for this expedient they would have had to pass over 
in single file, and treble the time would have 'been consumed. 
Can it be contended that such insects are not able to determine 
by reasoning powers '^hich is the best way of doing a thing ? 

Aaother observer, writing from the same part of the 
worlS to Buchner, gives a still more wonderful account of 
thS ingenuity of Ecitons in crossing water. This observer 
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is IJerr H. Kreplin, of Heidemuhl (Station Ducherom), 
* who lived for nearly twenty years in South Apaerica as 
an engineer, and had*often the opportunity of seeing the 
driver ants in the forests there.’ He writes to Buchner, 
under dai^ Majr 10, 1876, as follows : — ^ 

On both sides of the train, at about 10 mm. distance from 
each other, stronger ants are to be seen, distinguishable fi'om 
the others by their foxy colour and very Uiick heads with 
gigantic mandibles. These ‘ thickheads * play the same rdk in 
the ant-state for which they are oast in cultured communities. 
They look after the order of the march, and allow none to turn 
either to the right or left« The least confusion in the regularity 
of the march makes them turn round .and put things straight 
again. While the procession of the brown worke];^ streams 
on unceasingly with a swarmidg motion, the ‘ officers,* as the 
natives call these thickheads, run conSt^intly backwards and 
forwards, ready to take the command on meeting any difficulty. 
The crossing of streams hy these creatures is the most interest- 
ing point. If the watercourse be narrow, the thickheads soon 
find trees, the branches of which meet on the bank on either 
aide, and after a short halt the column set tiiemselvps in motion 
over these bridges, rearranging themselves Jin tno* narrow train 
with marvellous quickness on reaching the further side. But 
if no natural bridge te available for the passage* they twivel 
along the bank of the river until they arrive at a*flat sandy 
shore. Each ant now seizes a bit of dry wood, pulls it into the 
water, and mounts thereupon. The hinder rows push the front 
qpes even further out, holding on to the wood with their feet 
and to their comrades with their jaws. In a short time the 
water is covered with ants, and when the i^aft has grown too 
large to be held together by the small creatures* strength, a parjj 
breaks itself off and begins the journey across, while the antsi 
left on the bank busily pull their bits of wood into the water, 
and work at enlarging the feriy-boat until it again Ipreaks. 
This is repeated as long as an ant remains on shore. I had 
often heard described this method of crossing rivers, but in the 
year 1859 I Hhd the opportunity of seeing it for myself. 

It is remarkable that the military or driving ants of 
Africa exhibit precisely similar devices for the bridging of 
.streams, namely, by forming a chain of individiftils over 
which the others pass, ^y means of similar chains they 
also let th^msejves down from trees. It must be observed, 
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however, tha^ these and all the above observations, being* 
independently made and separately recorded, serve to cor- 
roborate 'one another so strongly that we can entertain no 
reasonable doubt concerning the wonderful facts which 
they convey^ 

I shall now bring these numeri^us instances to a close 
with a quotation from Mr. Belt, which reveals in the most 
unequivocal manner surprising powers of observation and 
rational action on the part of the leaf-cutting ants of 
Sojith America, whose general habits we have already con- 
sidered ; — 

A nest was made near one of our tramways, and to get to 
the trees the ants had to* cross the rails, over which the waggons 
were continually passing and rcpassing. Every time they came 
along a number of ants were crushed to death. They perse- 
vered in crossing for some time, but at last set to work and 
tunnelled underneath each rail. One day, when the waggons 
were not running, I stopped up the 'tunnels with stones ; but 
although great numbers carrying leaves were thus cut off from 
the nest, they would not cross the rails, but set to work making 
fresh tunnds underneath them. 

Anatomy and Physiology of Nerve-centres and 
Sense-m*gans. .7 

The foregoing facts concerning the intelligence of 
ants fully justifies Mr. Darwin’s observation that ‘the 
brain of an ant is one of the most marvellous atoms of 
matter in the world, perhaps more so than the brain of a 
man.’ It may therefore be interesting in this particular 
case to depart from the lines otherwise laid down through- 
out the present work, and to devote a short section to the 
anatomy and physiology of this nerve-centre with its ap- 
pended organa of sense. 

The brain of an ant, theif, is proportionally larger than 
that of any other insect. (See Titus Grraber, ^ Insects,’ vol. 
i. p. 255.) In structure, also, the brain of an ant is in 
advance of that of other insects, its nearest analogue being 
the brain of a bee. The superiority of development is 
particularly remarkable with reference to the ‘stalked 
bodies ’ of Dujardin ; and these are largest in neuter 
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irorl^ers, which are the most intelligent memBers of the 
•community. • 

Injury of the brain causes, as in higher animals, 
tetanic spasms and involuntary redex movements, followed 
by stupefaction. ^ 

An ant, whose brain *has been perforated by the pointed 
mandibles of an amazon, remains as though naUed to its place ; 
a shudder runs from time to time through its body, and one of 
its legs is lifted at regular intervals. It occasionally makes a 
short and quick step, as though driven by an unsgen spring, 
but, like that of an automaton, aimless and objectless. If if is 
pulled, it makes a movement of avoidan&, but falls back into 
its stupefied condition as soon as it is released. It is no longer 
capable of action consciously directed to a given object; it 
neither tries to escape, nor to iittack, nor to go baftk to its 
home, nor to rejoin its companions, nor ^o walk away ; it feels 
neither heat nor cold, it knows neither fear nor desire for food. 
It is merely an automatic and refies machine, and^ is exactly 
similar to one of those pigeons h'om which Flourens removed 
the hemispheres of the cerebrum. Just in the same way behaves 
the body of an ant from which the head has been taken away. 
In the numerous fights between amazons and other Ants, count- 
less cases have been observed of slight injury to the brain, 
which have caused theimost remarkable phenomena. Many of 
the«wounded were seized with a mad rage, and fl^ng them- 
selves at every one that came in their way, whether friend or 
foe. Others assumed an appearance of indifference, and walked 
serenely about in the midst of the fighting. Others exhibited 
a«sudden failure of strength ; but they still recognised their 
enemies, approached them, and tried to bite them in cold 
blood, in a way quite foreign to the* behaviour of healthy ants. 
They were also often observed to run round and round in a* 
circle, the motion resembling the manage, or 'riding-school* 
action of mammals, when one of the crura cerebri h^ been 
removed. • 

If an ant is cut in half throijgh the thorax, so that the great 
nerve ganglia qf the pro-thorax remain untouched, the behaviour 
of the head shows that intelligence also remains untouched. 
Ants mutilated in this way tiy to go forwards with their two 
remaining I^, sEud beg with their alitennae for their com- 
panions’ aid. If one of these latter lets itself be stopped, then 
we observe a lively interchange of thanks and sympathy ex- 
pressed by the actively moip^ng antennse. Forel plac^ netar to 
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eacli other two such mutilated bodies of the F. rufibarhia. i^hej 
conversed with^ each other in the above-described way, and ap- 
peared ea^ to beg for help. But when he put in some simi- 
larly mutilated ants of i hostile species, F, aomgumeaj the 
picture was changed; war broke out between these cripples 
gust in the saft*e way and with the same fury^as between per- 
fect ants.^ * 

The antennae appear to be the most important of the 
sense-organs, as their removal produces an extraordinary 
disturbanoe in the intelligence of the animal. An ant so 
mutilated can no longer find its way or recognise com- 
panions, and therefore is unable to distinguish between 
fidends and foes. It is also unable to find food, ceases to 
engage in any labour, and loses all its regard for larvae, 
remaining permanently quiet and almost motionless. A 
somewhat similar disturbance, or rather destruction, of the 
mental faculties is observable as a result of the same 
mutilation in the case of bees.® r- 

> Buchner, Oeistealehen der Thieret English translation, p. 49. 

* While this work is passing through the press, an interesting 
Essay has hden ptiA)lished by Mr. MacCook on the Honey-making Ant. 
I am not herehble to 'refer to this Essay at greater length, but have 
done so in a review in Nature (March 2, 1882.Jj — G. J, R. 
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CHAPTER IV. 

BEES AND WASPS. 

ARRANGiNa this chapter under the same general headings 
as the one on ants, we shall consider first — 

Powers of Special Sense, 

Bees and wasps have much greater powers of sight 
than ants. They not only perceive objects at a greater 
distance, but are also able to distinguish thejr colours. 
This was proved by Sir fiohn Lubbock, who placed honey 
on slips of paper similarly formed, but of different colours ; 
when a bee had repeatedly visited a slip pf one colour1(A), 
he transposed the slips during the absence of the bee ; on 
its return the insect did not fly to slip B, although this now 
occupied the position which had been previously gccupted 
by siip A, but again visited slip A, although this now occu- 
pied the position which had been previously occupied by 
slip B. Therefore, as these experiments were again and 
again repeated both on bees and wasps with uniform re- 
sults, there can be no question fhat the insects by their 
first visits to slip A established an association between^ 
the colour of A and the honey upon it, %uch. that, when . 
they again returned and found B in the place of A, they 
were guided by their memory of the colour rather than 
by their memory of the position. It was thus shown that 
the insects could distinguish ^reen, red, yellow, and blue. 
These experinJents also brought out the further fact that 
both bees and wasps exhibit a marked preference for some 
colours over othters. Thus, in a series of black, white, 
yellow, orange, green, blue, and red slips, two o^* three 
bees paid twenty-one visifjp to the orange and yellow, and 
only four to all the other slips. The slips were then moved> 



144 ANIMAL INTELLIGENCE. , 

r ' t- 

after which, out of thirty-two visits, twenty-two were to 
the orai^ge and yellow. Another colour to which a similar 
preferente is shown is lilue. 

As regards scent. Sir John found that on putting a few 
drops of ean de Cologne at the entrance of a beehive, 
* ‘ immediately a number (about l&) came but to see what 
was the matter.’ Other scents had, a similar effect ; but 
on repetition several times the bees became accustomed 
to the scent, and no longer came out. 

As intants, so in bees, ^ir John’s experiments failed to 
yield any evidence qf a sense of hearing. But in this connec- 
tion we must not forget the well-known fact, first observed 
by Huber, that the queen bee will answer by a certain sound 
the peculiar piping of a pupa queen ; and again, by making 
a certain cry or humming hoise, will strike consternation 
suddenly on all the bees in the hive — ^these remaining for 
a long time motionless as if stupefied. 

Sense of Direction, 

i'he follo^ng are Sir John Lubbock’s observations 
upon this subjectvin the case of bees and wasps: — 

. Every one has heard of a ‘ bee-line.’ It would be no less 
correct to speak of a wasp-line. On August 6 I marked a 
wasp, the nest of which was round the comer of the house, so 
that her direct way home was not out at the window by which 
she had entered, but in the opposite direction, across the room 
to a window which was closed. I watched her for some hours, 
during which time she constantly went to the wrong window, 
and lost much time in buzzing about at it. For ten consecutive 
days this wasp paid numerous visits, coming in at the open 
window, and always tiying, though always unsuccessfully, to 
return to her nest in the ‘ wasp-line * of ^e closed window — 
buzzing about that window for hours at a time, though 
eventually on finding it closed she returned ahd went round 
through the open window by which she always entered. 

This observation shows how strong must be the instinct 
in a wasp to take the shortest way home, and how much 
the insect depends upon its sense of direction in so doing. 
It albo shows how long a time it requires to learn by indi- 
yidual experience the propertied of a previoqsly unknown 
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substance such as gla^. But to this latter point we shall 
presently have occasion to return, • 

Next we must adduce evidence to show that? in way- 
finding the ^ sense of direction ’ in bees appears to 
be largely su^lemented by observation qf particular^ 
objects. • 

Sir John Lubbock observes : ‘ I never found bees to 
return if brought any considerable distance at once. By 
taking them, however, some twenty yards each time they 
•came to the honey, 1 at length trained them to come«to 
my room ; ’ that is to say, bees require to learn their way 
little by little before they can return to a store of honey 
which they may have been fortunate enough to find ; their 
general sense of direction is not in itself a sufficient 
^ide. This, at least, is the case where, as in the experi- 
ments in question, the bees are canned from the hive to 
the store of honey (here a distance of less .than 200 
yards) : possibly if the^ had found the honey by them- 
selves flying towards it, and so probably taking note of 
objects by the way, one journey might have prpved luffi- 
oient to teach them the way. But, wbetfier. or not this 
would have been the case, the fact that when carried they 
required also to be taught the way piece by piecQ, is cbn- 
cluSve proof that their sense of direction aUme is not 
sufficient to enable them to traverse a route of 200 yards 
a second time. 

• The same result is brought out by other experiments 
conducted on a different plan,, though not apparently 
with this object. ‘ My room is square, with two windows^ 
on the south-west side, where the hive Vas*placed, 'and. 
one on the south-east.’ Besides the ordinary entrance 
from outside, the hive had a small postern door opening 
into the room. 

• 

At 6.50 a bee^came out through the little postern door. After 
she had fed, she evidently did not know her way home ] 
so I put .her back. * 

At 7.10 she came out again. 1 again fed her and jyit her 
back. • 

At 10.15 she came out a third time ; and again I had to«put 
her»bacl(. 


L 
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At 10.65 she came out again, and still did not remember the 

door.^ Though I was satisfied that she really wished 
2:0 return, and was not voluntarily remaining outside ; 
still, to make the matter clear, I turned her out of 
a side window into the garden, when she at once 
« returned to the hive. ^ f * 

At 11.15 she came out again ; and again I had to show her the 
way back. » < 

At 11.20 she came out again; and again I had to show her the 
way back (this makes five times) ; when, however, — 
A^ 1 1 .30 she came out again after feeding, she returned straight 
to the hive. ^ 

At 11.40 she came out, fed, and returned straight to the hive. 
At 11.50 she came out, fed, and returned straight to the hive ; 

she then stayed in for some time. 

At 12.30r she came out again, but seemed to have forgotten the 
way back ; after some time, however, she found the 
door and went in. 

Again — August 24 stt 7.20 a bee came through the post- 
ern : I fed her ; and though she was rtot frightened or disturbed,, 
when she had finished her meal she flew to the window and had 
eviddhtly lost her way ; so at 8 o’clock I in pity put her back 
myself. ^ ^ 

August 29. — A^beecame out to the honey at 10.10; at 10.12 
she. flew to the window, and remained biczzing about till 11.12, 
when, being satisfied that she could not find her way, I ..put 
her in. 

Nay, even those who seemed to know the postern, if taken 
near the other window, flew to it, and seemed to have lost 
themselves. 

This cost me a great many bees. Those which got into my 
room by accident continually died on the floor near the 
window. , '■ 

These observations show that even when a bee is not 
carried from the hive to the honey, but herself to it, 
her sense of direction is not alone sufficient to enable her 
to find the way back to the hive — or, rather, to the unac- 
customed entrance to the hive from which she had come 
out. Probably if the side window had been open, the bee 
would have returned lo the hive round the comer of the 
housq.'^and through the entrance to which she was most 
accustomed. But as it was shp had to icam, by five or 
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six journeys, the way between the postern ^entrance and • 
the food. , 

But the following Observation pn a wasp is in this con- 
nection the most conclusive. 

A marked wasp visited honey exposed jin the room ^ 
before mentioned. ^ The next morning she came — 

At 7.25, and fed till 7.28, when she began flying about the 
room and even into the next ; so I thought it well to 
put her out of the window, when she flew straight 
away to her nest. My«t>oxn, as already hientioned, 
had windows on two sides ; and the nest was in the 
direction of a closed window, so that the wasp had to 
go out of her way in going out through the open one. 
At 7.45 she came back. I had moved the glass contaimng the 
honey about two yardrf; and though it stood conspi- 
cuously, the wasp seemed to* have much difficulty 
in finding it. Again she ^flew to the window in the 
direction of her i^est, and I had to put her t>ut, which 
I did at 8.2. 

At 8.15 she returned to the honey almost straight. 8.21^ she 
flew again to the closed window, amd cippai^ntly could 
not find her way ; so at 8.35 I put her out again. It 
seems obvious from this that wasps have a sense of 
direction, and do not find their way merefy by siglft. 
At U.50 back to honey, and 8.54 again to wrong window ; but 
finding it closed, she took two or thm turns round 
the room, and then flew out through the open 
window. 

At 9.24 back to the honey; and 9.27 away, first, however. 


paying a visit to the wipong window, but without 
alighting. 

At .9.36 back to the honey, and 9.39 away, but, as4>efore, gffing • 
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12. 3 back^to 
t]ie honey. 

12. 5 away. 

Aw^y therefore 

11 minutes. 

12.13 o „ 

12.16ir „ 

#* 

ff 

8 

99 

12.25 „ 

12.28 „ 

99 

10 

99 

12.39 ,. 

12.54 ,> 

12.43 „ 

99 , 

11 

99 

12.67 ,, 

. 

•11 

99 

1.16 „ 

1.19 „ 

99 

18 

99 

1.27 „ 

1.30 „ 

i 

99 

8 minutes. 


&c., &c., the way being now clearly well learnt. 

But that the sense of direction is of much service to 
bdbs in finding the locality of their hives seems to be 
indicated by the following observation thus narrated, on 
the authority of the authors themselves, by Messrs. Kirby 
and Spence : — 

In vain, during my stay at St. Nicholas, I sallied out at 
every outlet to try to gain some idea of the extent and form of 
the town. Trees, trees, tr^s, stil] met me, and intercepted the 
view in every direction j and I defy ,.any inhabitant bee of this 
rural metropolis, after once quitting its hive, ever to gain a 
glimpse of it again until nearly perpendicularly over it. The 
bees, therefore, ^ . v must be led to their abodes by instinct, &c. 

The observatidn, however, is not so conclusive as its 
authors suppose ; for there is nothin^g to show that the 
bees did' not take note of particular objects on theif ac- 
customed routes, and so learn these routes by stages. It 
would be worth while in this connection to try the effect 
of hooding the eyes of a bee, or, if this were deemed too 
disturbing an experiment, removing the hive bodily to a 
distance from its accustoined site, and observing whether 
‘the«.bees start away boldly as before for long flights, or 
' learn their new routes by stages. 

In this connection I may quote the following. 

iftr. John Topham, of Marlborough House, Torquay, 
writing to ‘ Natiure,’ ^ says 

On October 29, 1873, I removed a hive of bees in my 
garden, after it was quite dark, for a distance of 12 yards from 
the place in which if had stood for several months; and 
betweeii its original situation and the new one there was a 
bush/^ evergreen tree, so that all sight of its former place was 

c ' 

* ‘ VoL ix. p. 484, I \ 
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obstracted to a person looking from the new situation of the 
hive.’ ^ 

Notwithstanding thfe change, the bees every day flaw to the 
locality where they formerly lived, and continued flying around 
the site of what had been fheir home until, as m^ht came on, 
th^ many* of thSm sank ^upon the grass exhausts and chilled r 
by the cold. Numbers, however, returned alive to their new 
position, after having looked in vain for their hive in its old 
place. At night I picked the exhausted bees* up, and having 
restored warmth to them (by leaving them for a time on my 
coat-sleeve), I returned them to tljeir companions. •* ^ 

Here was an illustration that the faculty of memory was 
superior to that of observation ; but that was not all. Nearly 
every bee which I picked up during the 23 days through which 
this effort of memory lasted was an old one^ as was easily de- 
duced from observing the worn edges of the wings f showing 
that whilst the young insects were quick in receiving new im- 
pressions and in correcting errors, the nervous system of the 
old bees continued acting in the direction which early habit had 
effected. So true it is t&at ^one touch of nature makes the 
whole world kin.' 

A closely similar observation has beei^ tol^ me* by a 
friend, Mr. George Turner. He found that when he 
removed a beehive .only a yard or two from its accus- 
tomed site, the bees, on returning home, flew in swarms 
around the latter, and for a long time were unable to find 
the hive. And several other similar cases might be 
adduced. Lastly, Thompson says ; — 

It is highly remarkable that they [bees] know their hive 
more from its locality tlmn from its appearance, for if it be re- 
moved during their absence and a similar one be substitute^ 
they enter the strange one. If the position of a hiw3 be changed,, 
the bees for the first day take no distant flight till they have 
thoroughly scrutinised every object in its neighbourhood.^. 

On the other hand, the ^iter of the article on ‘ Bees * 
in the ‘ Encyplopsedia Britannica ' says that in certain parts 
of France it is the habit of bee-keepers to place a number 
of hives upon a boat, which, in cljprge of a man, floats 
slowly down a river. The bees are thus continuously 
changing their pasture-ground, and yet do not los^j their 
locomotive hives. • , 


^ Pamone of Animals, p. 53. 
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It may here worth while to ^dd, parenthetical]^, as 
the onlycauthentic observation with ^hich I am acquainted 
concemAig the distance that bees are accustomed tp 
forage, the following statement of Prof. Hugh Blackburn. 
, Writing from Glasgow University to ‘ Nf,ture> ^ he says 
that bees are found in a certain peach-house every spring 
at the time of blossom, although, so«far as he can ascer- 
tain, the beehives nearest to the peach-house in question 
are his own, and these are at a distance of ten miles. 

• On the whole, then, and in the absence of further 
experiments, we must conclude it to be probable that the 
sense of direction with which hymenopterous insects are, 
as shown by some of Sir John Lubbock’s experiments, un- 
questionably endowed, is of^no small use to them in find- 
ing their- way from Jjiome to food and vice versa ; although 
it appears certain, from other of his experiments, that 
this sense of direction is not in all cases a sufficient guide, 
and therefore requires to be supplemented by the definite 
observation of landmarks. 

But the njostt conclusive evidence on this latter point 
is afforded* by a. highly interesting observation of Mr. 
Bates on the sand-wasps at Santurenij, which may here be 
suitably, introduced, as the insects are not distantly aljied. 
He describes these animals as always taking a few turns 
in the air round the hole they had made in the sand 
before leaving to seek for flies in the forest, apparently in 
order to mark well the position of the burrow, so that bn 
their return they might* find it without difficulty. This 
, observation has been since confirmed in a striking manner 
. bylVIr. Belti who found that the sand-wasp takes the most 
precise bearings of an object the position of which she 
desires to remember. This observation is so interesting 
that it deserves to be rendered in extmso : — 

A specimen of Poliates camifex {ix. the saad-wasp noticed 
by Mr. Bates) was hunting about for caterpillars in my garden. 
I found one about an inch long, and held it. out towards it on 
the point of a stick. It seized it immediately, and commenced 
biting^it from head to tail, soon reducing the soft body to a mass 
of pulp. It rolled up about one>h(ilf of it into a ball, and pr^ 

’ * Vol. xii. p. 68. « 
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pared to carry it off. Being at the time amidst a thick mass of 
s, fine-leaved climbing j^lant, it proceeded, befove fiying away, 
to take note of the plaoe where it was leaving the other half. 
To do this, it hovered in front of it ffir a few seconds* then took 
small circles in front of it, then larger ones round the whole 
plant. I thougtit it had gone, but it returned |igain, and had 
another look at the opeifing in the dense foliage down which* 
the other half of the ^caterpillar lay. {t then flew away, but 
must have left its burden for distribution with its comrades at 
the nest, for it returned in less than two minutes, and making 
one circle around the bush, descended to the opening, alighted 
on a leaf, and ran inside. The ^reen remnant of the cater- 
pillar was lying on another leaf inside, but not connected with 
the one on which the wasp alighted, so that in running in it 
missed it, and soon got hopelessly lost in the thick foliage. 
Coming out again, it took another circle, and pounced down on 
the same spot again, as soon as it came opposite to it. Three 
;small seed-pods, which here grew closb together, formed the 
marks that I had myself taken to ivote the place, and these the 
wasp seemed also to hav® taken as its guide, for it flew directly 
down to them, and ran inside ; but the small leaf on which the 
fragment of caterpillar lay not being directly connected with 
any on the outside, it again missed it, and* ag%in got far away 
from the object of its search. It then flew out again, and the 
same process was repeated again and again. Always when in 
ciiicling round it came in sight of the seed-pods down it pouficed. 
alighted near them, and recommenced its quest on foot. 1 was 
surprised at its perseverance, and thought it would have given 
up the search ; but not so, it returned at least half-a-dozen 
times, and seemed to get angry, hurrying about with buzzing 
wings. At last it stumbled across its prey, seized it eagerly, 
and as there was nothing more to •come back for, flew straight 
off to its nest, without taking any further ijote of the local^. 
Such an action is not the result of blind instinct, buf^of a 
thinking mind ; and it is wonderful to see an insect so differ- 
ently construct^ using a mental process similar to that of 
man. 

. Memory. 

We may here first allude to an observation of Sir 
■John Lubbock‘already quoted in another connexion (see 
p. 147). It is here evident that the wasp, after find- 
ing the store of honey in the room, and after Ending 
■the window closc^d in the ‘ wasp-line ’ direction to it^nest, 
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required three repeated leaaona from Sir John before she 
leamt that the urindow on the other^side of the room, and 
away fro^ the direction of her nest, afforded no obstacle 
to her exit. Having ifeamt this, the fourth time she 
came she agun flew to the closed window as before, and 
'then, as if but dimly remembering, that thi're was another 
opening somewhere that offered no such mysterious 
resistance to Ijer passage, ^ she took two or three turns 
round the room, and then flew out through the open 
window.’ Having now taken the bearings of all the room 
upta her own wings, and halving again found the difference 
between the two windows in respect of resistance, although 
in all other respects so much alike, the next time she 
came she made in the ‘first instance as it were an experi- 
mental flight towards the closed window, but clearly had 
the alternative of going to the open one in her memory ; 
for on finding the window closed as before, she did not 
alight, but flew^straight from the closed to the open window. 
The same thing happened once again, but now, with 
the distinction between the two windows thus fully leamt,. 
and with it the perception that in this case ^ the short- 
est cut was the longest way round,’ she never again flew tO' 
the ^closed window ; in the forty successive visits which she 
paid through the remainder of that day, and the hundied 
visits or so which she made during the two following days, 
she seems to have uniformly flown to the open window. 

As evidence of forgetfulaeaa^ it will be enough to refey 
to the case of another wasp which, under precisely similar 
circumstances to those just detailed, learnt her way out of 
the^pen window one day, having made fifty passages 
through it in* five hours. Yet Sir John remarks, — 

It struck me as curious that on the following day this wasp 
seemed by no means so sure of her way, but over and over 
again went to the closed window*. 

i 

It is further of interest to note, as showing the simi- 
larity of the memory displayed by these insects with that 
of the higher animals, that there are considerable indi- 
vidual ^differences to be found in the degree of its 
molestation. 
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In this respect they certainly differ considerably. Some of 
the bees which came oiit*of the little postern dooS* (ali^ady de- 
scribed) were able to find their way ba^k after it had been shown 
to them a few times. Others were much more stupid ; thus one 
bee came out on the 9th, 10th, 11th, 12th, 14tL 15th, 16th, 
17th, ISth^and f9th, anc^ came to the honey; jJiit though I 
repeatedly put her back through the postern, she was never 
able to find her way for herself. • 

I often found that if bees which were brou^t to honey did 
not return at once, still they would do so a day or two after- 
wards. For instance, on July 11^ 1874, a hot thundery 
and when the bees were much out of^ humour, I brougnt 
twelve bees to some honey ; only one came back, and that one 
only twice ; but on the following day several of them returned. 

This latter observation is important, as proving that 
bees can remember for at le&st a whole day the locality 
where they have found honey only once before, and that 
they so far think about their past experiences as^to return 
to that locality when foiHging. 

As the association of ideas by contiguity is the prin- 
ciple which forms the basis of all psypholog^ it is de- 
sirable to consider still more attentively this Jbne earliest 
manifestation that we have of it in the memory of the 
Hymenoptera. That it is not exercised with exclushre 
reference to locality is proved by the following observation 
of Sir John Lubbock : — 

1 kept a specimen of Foliates Gallica for no less than nine 
months. ‘ ... 1 had no difficulty in inducing her to feed on 
my hand ; but at first she was shy and nervous. She kept her 
sting in constant readiness. . . . Gradually she became quite 
iised to me, and when 1 took her on my hand apparentljb«9^ 
pected to be fed. She even allowed me to stroke ^er without ' 
any appearance of fear, and for some months 1 never saw her 
sting. * 

One other observation which goes to prove that other 
things be*side*s locality are noted and remembered by 
bees may here be quoted. Sir John placed a bee in 
a bell jar, the 'closed end of which he held towards a 
window. The bee buzzed about at that end tryi!^ to 

‘ * Three months * in the Jeumal of the Linnsean Society, bat Sir 
John Lubbock }n£oi^ me that this is a misprint. 
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make for tlie open air. He then showed her the way out 
'Of the open end of the jar, and afi^r having thus learnt 
it, she was able to fin(ji the way odt herself. This seeing 
to show that the bee, like the wasp on the closed window- 
pane, was aj)le to appreciate and to reme^mber the differ- 
'‘ •ence between the quality of gla^ as resisting^ and air as 
permeable, althougji to her sense of vision the difference 
must have been very alight. In other words, the bee 
must have remembered that by first flying away from the 
w;jndow. Bound the edge of the jar, and then towards the 
wmdow, she could, surmount the transparent obstacle; 
and this implies a somewhat different act of memory from 
that of associating a particular object — such as honey — 
with a particular locality. It is noteworthy that a fly under 
similar circumstances did nbt require to be taught to find 
its way out of thejkr, but spontaneously found its own 
way out.^ This, however, may be explained by the fact 
that flies do not always direct their flight towards windows, 
and therefore the escape of this one was probably not due 
to any act of intplligence. 

'WTiile qpefn the subject of memory in the Hymenoptera, 
it is indispensable that we should a^ain refer to the ob- 
sel vatiqn bf Messrs. Belt and Bates already alluded to on 
pages l‘bO-51. For it is from that observation rendered 
evident that these sand-wasps took definite pains, as it 
were, to teach themselves the localities to which they 
desired to return. Mr. Bates further observed that after 
thus taking a careful mental note of the place, they would 
return to it without a moment’s hesitation after an absence 
."ofrwn hour.,. The observation of Mr. Belt, already quoted 
in ext&aso^ proves that these mental notes may be taken 
with the utmost minuteness, so that even in the most 
intricate places the insect, on its return, is perfectly con- 
fident that it has not made 'a mistake. 

With regard to the duration of memory, Stickney 
relates a case in which some bees took possession of a 
hollow place beneath a roof, and having been then re- 
moved into a hive, continued for several years to return 
an<j occupy the same hole with ^their successive swarms.* 

* 1 See Kirby and Spenoe vol. ii. p. p91. ; 
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Similarly Huber relates an observation o*f his own 
shcjilring the duration of memory in bees. One, autumn 
he put some honey in*a window, which the bees tisited in 
large numbers. During the winter the honey was taken 
away an(\ thei shutters shut. When thej^ were again 
opened in the ' spring the bees returned, although there * 
was no honey in the .window. 

These two cases amply prove that the memory of bees 
is comparable with that of ants, which, as we have seen 
hrom analogous facts, also extends at least over a per^d 
of many months. 

Emotions. 

Sir John Lubbock’s experiments on this head go to 
show that the social sympathies of bees are even less de- 
veloped than he found them to be lin certain species of 
ants. Thus he says : — • 

^ ^ * 

I have already mentioned with reference to the attachment 
which bees have been said to show for one another, that though 
I have repeatedly seen them lick a bee which ^ad smeared her- 
self in honey, I never observed them show, the slightest atten- 
tion to any of their comiades who had been drowned in water. 
Far, indeed, from having been able to discover an5^ evidence of 
aff&tion among them, they appear to be thoroughly callous and 
utterly indifferent to one another. As already mentioned, it 
was necessary for me occasionally to kill a bee ; but I never 
fyund that the others took the slightest notice. Thus on the 
11th of October I crushed a bee close to one which was feeding 
— ^in fact, so close that their wings* touched ; yet the survivor 
took no notice whatever of the death of her sister, but went ^ 
feeding with every appearance of composure and enjoyiB^t,, 
just as if nothing had happened. When the pressure was re- 
moved, she remained by the side of the corpse withoijt the 
slightest appearance of apprehension, sorrow, or recognition. 
It was, of course, impossible for her to understand my reason 
for killing hei^ companion ; yet neither did she feel the slightest 
emotion at her sister’s death, nor did she show any alarm lest 
the same fate should befall her also. JJa. a second case exactly 
the same occurred. Again, 1 have several times, whifp a bee 
has been feeding, held a second bee by the 1^ close to hqr ; the 
prisoner, of course, struggled to escape, and bu 2 zed as louc^y as 
she could ; jet ij]ie selfish eater took no notice whatever. So 
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imr, therefore, from being at all affectionate, 1 doubt whether 
bera are m the least fond of one anothW. 

^ » 

Eeaumur, however* (‘ Insects/ vol. v., p. 265), nar- 
rates a case in which a hive-bee was partly drowned and 
, so rendered*^ insensible ; the others in thO hive carefully 
licked and otherwise tended her till she recovered. This 
seems to show that bees, like ants, are more apt to have 
their sympathies aroused by the sight of ailing or injured 
companions than by that of healthy companions in distress ; 
b^t Sir Jdhn Lubbock’s observations above quoted go to 
prove that even in* this case display of S 3 unpathy is cer- 
tainly not the rule. 

Poioera of Communication. 

Huber says that when one wasp finds a store of honey 
^ it return, s to its nest, and brings off in a short time a 
hundred other wasps ; ’ and this* statement is confirmed 
by Dujardin, who witnessed a somewhat similar perform- 
ance in the case of bees — the individual which first found 
a concealed ..store informing other individuals of the fact, 
and so on till numberless individuals jiad found it. 

' Althpugh the systematic experiments of Sir Jphn 
Lubbock have not tended to confirm these observations 
with regard to bees and wasps, we must not too readily allow 
his negative results to discredit these positive observations 
— more especially as we have seen that his later experi- 
ments have fully confirmed the opinion of these previous 
authors with respect to ants. His experiments on bees 
.anJrwasps consisted in exposing honey in a hidden situa- 
tion, marking a bee or wasp that came to it, and observing 
whether it afterwards brought any companions to share 
the booty. He found that although the same insect 
would return over and over again, strangers came so 
rarely that their visits could only be attributed to acci- 
dental and independent discovery. Only if the honey 
were in an exposed situation, where the insects could see 
one aqjother feeding, would one follow the other to the 
foo^ « 

* But we have the more reasonnot to accept unreservedly 
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the cpnclusion^to which these experiments in themselves 
might lead, because Ihe very able observer F., Muller 
states an observation oT his own w];uch must be considered 
as alone sufficient to prove that bees are able to com- 
municate infon|iation to one another: — ^ 

Once (he says^) I assisted at a curious contest, which took 
place between the queei^ and the other be^ in one of my hives, 
which throws some light on the intellectual faculties of these 
animals. A set of forty-seven cells have been filled, eight on a 
newly completed comb, thirty-five on the following, and four 
around the first cell of a new cbmb. When the queen hAd 
laid eggs in all the cells of the two older combs she went several 
times round their circumference (as she always does, in order to 
ascertain whether she has not forgotten any cell), and then pre- 
pared to retreat into the lower pjirt of the breeding-room. But 
as she had overlooked the four cells of the new comb, the 
workers ran impatiently from this part *to the queen, pushing 
her, in an odd manner, with their heads, as they did also other 
workers they met with. In consequence the queen began again 
to go around on the two older combs ; but os she did not find 
any cell wanting an egg she tried to descend, but everywhere 
she was pushed back % the workers. This*coiSbest lasted for a 
rather long while, till the queen escaped without ’having com- 
pleted her work. Thus the workers knew how tq advise the 
queen that something was as yet to be done, but they knew not 
how to show her where it had to be done. 

Again, Mr. Josiah Emery, writing to ^ Nature,’ ^ with 
reference to Sir Jbhn Lubbock’s experiments, says that the 
faculty of communication which bees possess is so well 
and generally known to the ‘ bbe-hunters ’ of America, 
that the recognised method of finding a* bees’ nest 
act upon the faculty in question : — * ' 

Going to a field or wood at a distance from tame^bees, 
with their box of honey they gather up from the flowers and 
imprison one or more ]^es, and •after they have become suffi- 
ciently gorged, •let them out to return to their home with their 
easily gotten load. Waiting patiently a longer or shorter time, 
according to the distance of the bee-tree, the hunter scarcely 
ever fails to see the bee or bees return accompanied with other 
bees, which are in like manner imprisoned till they in tujp. are 

* Letter to Mr. Darwin, pablished in Nature^ vol. x., p. 102 , 

* Vol. xiig pp.y5-6. 
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filled, wheil one or more are let out at places distant from eadi 
other, and thV3 direction in each case in which the bee flies 
noted, ai(d thus, hy a kind of triangulation, the position of the 
bee-tree proximately ascekained. 

Those who have stored honey in their houses understand 
very well hoVr impoi’tant it is to prevent a sihgle bee from dis- 
covering its location. Such discovery is sure to be followed by 
a gener^ onslaught from the hive unless all means of access is 
prevented. It is possible that our American are more intelli- 
gent than European bees, but hardly probable ; and 1 certainly 
shall not a^k an Englishman to' admit it. Those in America 
1^0 are in the habit of playing first, second, and third fiddle 
to instinct will probably attribute this seeming intelligence to 
that principle. 

According to De Fravi^re, bees have a number of differ- 
ent notes or tones which they emit from the stigmata of 
the thorax and abdomen, and by which they communicate 
information. He says r — 

As soon as a bee arrives with important news, it is at once 
surrounded, emits two or three shrill notes, and taps a com- 
rade with ^ts long, ^exible, and veiy slender feelers, or antennie. 
The friend passes on the news in similar fashion, and the intel- 
ligence soon traverses the whole hive. If it is of an agreeable 
kind — if, fob instance, it concerns the discovery of a store of 
sugar or of honey, or of a flowering meadow — all remains 
orderly. But, on the other hand, great excitement arises if the 
news presages some threatened danger, or if strange animals 
are threatening invasion of the hive. It seems that such int<^l- 
ligence is conveyed first to the queen, as the most important 
person in the state. 

"'•^This acpounc, which is quoted from Buchner, no 
doubt bears indications of imaginative colouring ; but if 
the Qbservation as to the emission of sounds is correct — 
and, as we shall see, this point is well confirmed by other 
observers — it is most likely concerned in communicating 
by tone a general idea of good or harm : probably in the 
former case it acts as a sign, ^ follow me and in the latter 
as a signal of danger. Buchner further says that, accord- 
ing to Landois, if a saucer of honey is placed before a 
hive,* a few bees come out, whi^,h emit a cry of tut, tut, 
tut.‘ This note is rather shrill, and reseipblep the cry of 
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an attacked bee. Hereupon a large number of bees come 
out o’f the hive to collect the offered honey. * , 

Again,— • , • 

The best way to observe the power of communication pos- 
sessed by bees byyoieans of their interchange of Ruches, is to 
take away the queen from* a hive. In a little time, about an 
hour afterwards, the sad event will be noticed by a small part 
of the community, and fhese will stop working |ind run hastily 
about over the comb. But this only concerns part of the hive,, 
and the side of a single comb. The excited bees, however, soon 
leave the little circle in which they* at first revolved,* and when 
they meet their comrades they cross their antennse and lightly 
touch the others with them. The bees which have received some 
impression from this touch now become uneasy in their turn, 
and convey their uneasiness and distress in the samcb way to 
the other parts of the dwelling. The disorder increases rapidly, 
spreads to the other side of the comb, aifd at last to all the 
people. Then arises the general conl^sion before described. 

Huber tested this co^imunication by the antetinsB by a 
striking experiment. He divided a hive into two quite sepa- 
rate parts by a partition wall, whereupon great excitement 
arose in the division in which there was no quee^^, and this 
was only quieted when some workers began jto build royal cells. 

He then divided a hive in similar fashion by a trellis, through 
which the bees could pass their feelers. In this case all fe- 
maided quiet, and no attempt was made to build royal cells : 
the queen could also be clearly seen crossing her antennae with 
the workers on the other side of the trellis. 

^ Apparently the feelers are also connected with the exceed- 
ingly fine scent of the bees, which enables them, wonderful as 
it may seem, to distinguish fiiend and foe, and to recognise 
the members of their own hive among the thousands amj^ 
thousands of bees swarming around, and to drive back froxiTl^fie 
entrance stranger or robber bees. The bee-masters, therefore, 
when they want two separate colonies or the members of them 
to unite in one hive, sprinkle water over the bees, or stupefy 
them with some fumigating subeptance, so as to make them to a- 
certain extent insensible to smeU, in order to attain their 
object. It is always possible to unite colonies by making the^ 
b^ smell of some strong-smelling stuff, such as musk.^ 

Lastly, under the present heading I shall quot^ one- 
other observation, for which I am also indebted to* 
• ' Loo,cit. 
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Buchner’s vc^ry admirable collection of facts relating to the 
psychology of Hymenoptera : — 

Herr^L. Brofi% relates; in ‘ der Zoologische Garten * (XVIIT. 
Year, No. 1, p. 67), that a poor and a rich hive stood next each 
other on his 'father’s bee-stand, and the latter^ suddenly lost its 
queen. Before the owner had come to a decision thereupon the 
bees of the two hives pame to a mutual, understanding as to the 
condition of their two states. The dwellers in the queenless 
hive, with their stores of provisions, went over into the less 
populous or poorer hive, after they had assured themselves, by 
nlany influential deputations, as to the state of the interior of 
the poor hive, and, as appeared, especially as to the presence of 
an egg-laying queen ! 


“ Oeneral Habits. 

The active life of bees is divided between collecting 
food and rearing young. We shall therefore consider 
these two functions separately. ' 

The food collected consists of two kinds, honey (which, 
although stored i^i the ‘ crop ’ for the purpose of carriage 
from the "flowers to the cells, appears to be but the con- 
densed nectar of flowers) and so-called ‘bee-bread.’ This 
consists of the pollen of flowers, which is worked into a kind 
of paste by the bees and stored in their cells till it is re- 
quired to serve as food for their larvse. It is then partly 
digested by the nurses with honey, so that a sort of chyle 
is formed. It is observable that in each flight the ‘ carrier 
bees ’ collect only one kind of pollen, so that it is possible 
for the ‘ house bees ’ (wkich, by the way, are the younger 
'bees'left at.home to discharge domestic duties with only 
a small proportion of older ones, left probably to direct 
the more inexperienced young) to sort it for storage in 
different cells. In the result there are several different 
kinds of bee-bread, some bdng more stimulating or nu- 
tritious than others. The most nutritious has the effect, 
when given to any female larva, of developing that larva 
into a queen or fertile female. This fact is well known 
to thd bees, who only feed a small number of larvae in this 
manner, and the larvae which they select so to feed they 
place in larger or ‘royal’ cells, with pi obvious fore- 
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knowledge of the increased dimensions Vhich the 
animal will grow xmdek the influence of this food. Only 
one queen is required for a single hive ; but lihe bees 
always raise several, so that if any mishap should occur to 
one, other larvifp may be ready to fall back ig^n. 

Beside*s honey and bee-bread two other substances are 
found in beehives. ^ These are prgpolis and beeswax. 
The former is a kind of sticky resin collected for the most 
part from coniferous trees. This is used as mortar in 
building, &c. It adheres so stjrongly to the kgs of tjie 
bee which has gathered it, that it can only be detached 
by the help of comrades. For this purpose the loaded 
bee presents her legs to her fellow-workers, who clean it 
off with their jaws, and while it is still ductile,«apply it 
round the inside of the hive.* According to Huber, who 
made this observation, the propolis i3 applied also to the 
insides of the cells. The workers first planed the surfaces 
with their mandibles, aifd one of them then pulled out a 
thread of propolis from the heap deposited by the carrier 
bees, severed it by a sudden throwing of the head, 
and returned with it to the cell which it had previously 
been planing. It then laid the threarf between the two 
walls which it had planed ; but, proving too lon^, a portion 
of the thread was bitten off. The properly measurecT portion 
was then forced into the angle of the cell by the fore-feet 
and mandibles. The thread, now converted into a narrow 
ribbon, was next found to be too broad. It was therefore 
gnawed down to the proper widths Other bees then com- 
pleted the work which this one had begun, till all the walls 
of the cells were framed with bands of prbpol^. The ulS^, 
ject of the propolis here seems to be that of giving strength 
to the cells. • 

The wax is a secretion which proceeds from between 
the segments of the abdomefl. Having ingested a large 
meal of honey, the bees hang in a thick cluster from the 
top of their hive in order to secrete the wax. When it 
begins to exude,* the bees, assisted by their companions, 
rub it off into heaps, and when a sufficient quantity^f the 
material has been thus collected, the work begins of Divid- 
ing the cells# As the cells are used both for storing food and 

M _ 
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rearing young, I shall consider them later on. Now we 
have to pass to the labours incidental to propagation. 

All tiie eggs are laici by one queen, who requires during 
this season a large amount of nourishment, so much,, 
indeed, that^^en or twelve working bees (it^i^sterile females} 
are set apart as her feeders. Leaving the ‘ royal cell,’ 
she walks over the nursery-combs attended by a retinue 
of workers, and drops a single egg into each open cell. 
It is a highly remarkable fact that the queen is able to 
control tte sex of the eggs which she lays, and only 
deposits drone or male eggs in the drone cells, and 
worker or female eggs in the worker cells — ^the cells pre- 
pared for the reception of drone larvae being larger than 
those required for the worker larvae. Young queens lay 
more worker eggs than olJ queens, and when a queen,, 
from increasing age" or any other cause, lays too large a 
proportion of drone eggs, she is expelled from the com- 
munity or put to death. It is' remarkable, also, under 
these circumstances, that the queen herself seems to know 
that she has become useless, for she loses her propensity 
to attack othe^ queens, and so does not run the risk of 
making the hive virtually queenless. There is now no 
ddubt at all that the determining cause of an egg turn- 
ing out male or female is that which Dzierzon has shown, 
namely, the absence or presence of fertilisation — ^unferti- 
lised eggs always developing into males, and fertilised 
ones into females. The manner, therefore, in whichpa 
queen controls the sex^of her eggs must depend on some 
power that she has of controlling their fertilisation. 

■ ^The eggs hatch out into larvae, which require constant 
attention from the workers, who feed them with the chyle 
or bee-bread already mentioned. In three weeks from 
the time that the egg is deposited, the white worm-like 
larva has passed through its last metamorphosis. When 
it has emancipated itself its nurses assemble round it to 
wash and caress it, as well as to supply it with food. 
They then clean out the cell which it has left. 

"^hen so large a number of the larvae hatch out as to 
ovqrcrowd the hive, it is the function of the queen to lead 
forth a swarm. Meanwhile several larval aueens have been 
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in course of developmenti and matters are so*arranged by 
the* foresight of the bees, that one or morefyoupg queens 
are ready to emerge at a time^when otherwise the hive 
would be left queenless. But the yoimg queen or queens, 
although per^ctly formed, must not escape from their 
royal prison-houses until the swarm has ftirfy taken place ;* 
the worker bees will even strengthen the coverings of 
these prison-houses* if, owing to Sad weather or other 
causes, swarming is delayed. The prisoner queens, 
which are fed through a small hole in the r^of of their 
cells, now continually give vent to a plaintive cry, called 
by the bee-keepers * piping,’ and this is answered by the 
mother queen. The tones of the piping vary. The 
reason why the young queens are kept sqch close 
prisoners till after the departure of the mother queen 
with her swarm, is simply that the mother queen would 
destroy all the younger ones, cguld she get the chance, 
by stinging them. The workers, therefore, never allow 
the old queen to approach the prisons of the younger 
ones. They establish a guard all round these prisons or 
royal cells, and beat off the old queeiP whenever she 
endeavours to approach. But if the 'swarming season is 
over, or anything Should prevent a further -swarm from 
being sent out, the worker bees offer no further fesistance 
to the jealousy of the mother queen, but allow her in cold 
blood to sting to death all the young queens in their nursery 
prisons. As soon as the old queen leaves with a swarm, 
the young queens are liberated in succession, but at 
intervals of a few days ; for if they were all liberated at 
once they would fall upon and destroy one anotheri^iEdCh 
young queen as it is liberated goes off with another 
swarm, and those which remain unliberated are as carefully 
guarded from the liberated sister queen as they were 
previously guarded from the mother queen. . When the 
season is ^ late for swarming the remaining young 
queens are liberated simultaneously, and are then allowed 
to fight to the death, the* survivor being received as 
sovereign. • 

The bees, far from seeing to prevent these battles, appear 
to excite thp combatants against each other, surrounding and 

• • V 2 
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bringing th^m back to the charge when they are disposed to 
recede from eafih other; and when either of the queens shows a 
disposition to approach her antagonistyiall the bees forming the 
cluster instantly give wayN» allow her full liberty of attack. 
The first use which the conquering queen mak^ of her victory 
, is to secure h«;rse]f against fresh danglers by d^troying aU her 
future rivals in the royal cells ; while the other bera, which are 
spectators of the carnage, share in the spoil, greedily devouring 
any food which may be found at the Mtom of the cells, and 
even sucking the fluid from the abdomen of the pupsB before 
they toss oqt the carcasses.^ 

C * 

Similarly, when a strange queen is put into a hive 
already provided with a queen — 

A circle of bees instinctively crowd around the invader, not, 
however, to attack her — for a worker never assaults a queen — 
but to respectfully preVent her escape, in order that a combat 
may take place between h^r and their reigning monarch. The 
lawful possessor then advances towards the part of the comb 
where the invader has established herself, the attendant workers 
clear a space for the encounter, and, without interfering, wait 
the result. , A jarful encounter then ensues, in which one is 
stung to death, the survivor mounting the throne. Although 
the workers of a de facto monarch will npt fight for her defence, 
yet; if they perceive a strange queen attempting to enter the 
hive, they will surround her, and hold her until she is starved 
to death ; but such is their respect for royalty that they never 
attempt to sting her.^ 

All these facts display a wonderful amount of a^ 
parently sagacious purpk>se on the part of the workers, 
although they m^iy not seem to reflect much credit on the 
•intelligence ' of the queens. But in this connection we 
must remember the observation of F. Huber, who saw 
two queens, which were the only ones left in the hive, 
engaged in mortal combat; and when an opportunity 
arose for each to sting the other simultaneously, they 
simultaneously released each other’s grasp, as if in horror 
of a situation that might have ended in leaving the hive 
queen^pss. This, then, is the calamity to avert which all 

c 

^ * Art. ‘ Bees/ Enoyeh \Brit. 

^ Dr. Kemp, IndiccctAom of Instinat^ « 
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the instincts both of workers and queens tare directed. 
And that these instincts are controlled by intelligence is 
suggested, if not proved, by the adaptations which they 
show to special circumstances. Thus, for instance, F. 
Huber smoked^ a hive^so that the queen aiil older bees 
effected their escape, and took up their quarters a short 
distance away. The bees which remained behind set 
about constructing three royal cells for fhe purpose of 
rearing a new queen. Huber now carried back the old 
queen and ensconced her in the hive. Immediately the 
bees set about carrying away all the food from the royal 
cells, in order to prevent the larvse contained therein from 
developing into queens. Again, if a strange queen is pre- 
sented to a hive already provided with one, the wcJrkers do 
not wait for their own queen to destroy the pretender, but 
themselves sting or smother her to death. When, on the 
other hand, a queen is presented to a hive which is with- 
out one, the bees adopt ner, although it is often necessary 
for the bee-master to protect her for a day or two in a 
trellis cage, until her subjects have becojie acquainted 
with her. When a hive is queenless,, the bees stop all 
work, become restless, and make a dull complaining noise. 
Thi^, however, is only the case if there is likewis#i a total 
absence of royal pupae, and of ordinary pupae under three 
days of age — i.e. the age during which it is possible to 
rear an ordinary larva into a queen. 

* As soon as the queen has been fertilised, and the 
services of the drones thereforemo longer required, the 
worker bees fall upon their unfortunate and defenceless 
brothers to kill them, either by direct stinging or 6y* 
throwing them out of the hive to perish in the cold. The 
drones’ cells are then tom down, and any remaining drone 
eggs or pupae destroyed. Generally all the drones — which 
may number .more than a thousand — are slaughtered in 
the course of a single day. Evidently the object of this 
massacre is that of getting rid of jiseless mouths ; but 
there is a more difficult question as to why these useless 
mouths ever came into existence. It has been suggested 
that the enormous disproportion between the present 
number of Inalas and the single fertile female refers to 
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a time beforetthe social instincts Ijecame so complex or 
consolidated, and when, therefore, (.bees lived in lesser 
communities. Probabl;^this is the explanation, although 
I think we might still have expected that before tins 
.period in thdir evolution had arrived bees iidight have de- 
veloped a compensating instinct, either not to allow the 
queen to lay so many drone eggs, or olse to massacre the 
drones while still in the larval state. But here we must re- 
member that among the wasps the males do work (chiefly 
domestic vfcrk, for which they are fed by their foraging 
sisters) ; so it is possible that in the hive-bee the drones 
were originally useful members of the community, and 
that they have lost their primitively useful instincts. But 
whatever the explanation, if* is very curious that here, 
among the animals which are justly regarded as exhibiting 
the highest perfection of instinct, we meet with perhaps 
the most ^flagrant instance in t^e animal kingdom of 
instinct unperfected. It is the more remarkable that 
the drone-killing instinct should not have been better de- 
veloped in tthe (direction of killing the drones at the most 
profitable tilne-r— namely, in their larval or oval state — 
frop the fact that in many respects itr seems to have been 
advanced to a high degree of discriminative refinement. 
Thus, to quote Buchner, — 

That the massacre of the drones is not performed entirely 
from an instinctive impulse, but in full consciousness of thd 
object to be gained, is prov^ by the circumstance that it is 
carried out the more completely and mercilessly the more fer- 
tik»the queen shows herself to be. But in cases where this 
fertility is subject to serious doubt, or when the queen has been 
fertilised too late or not at all, and therefore only lays drones’ 
eggs, or when the queen is barren, and new queens, to be fer- 
tilise later, have to be brought up from working-bee larvee, 
then all or some of the drones are left alive, in ^the clear pre- 
vision that their services will be required later. . . . This wise 
calculation of consequences is further exemplified in that some- 
times the massacre of tfie drones takes place before the time for 
swanukig, as, for instance, when long-continued unfavourable 
weatlAsr succeeds a favourable beginning of spring, and makes 
the *bees anxious for their own Velfare. If, however, the 
weather breaks, and work again becomes possiblt^ so that the 
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Ibees take courage anew, they then bring up new drones, and 
prepare them in time fo^ the swarming. TMs killing of drones 
is distinguished from the r^lar drone massacre ^ the fact 
ihat the bees then only kill the develbped drones, and leave the 
drone larvae, save when absolute hunger compels their destruc- 
tion. Not less hji it be regarded as a prudent/ calculation of 
eircumstanoes when the bees of a hive, brought from our tempe- 
rate climate to a more^uthern country^ where the time of col- 
lecting lasts longer, do not kill the drones in August, as usual, 
but at a later period, suitable to the new conditions 

But the philosophy of drone-killing is, I think, even 
more difficult in the case of the wasps than in that of the 
bees. For, unlike the bees, whose communities live from 
year to year, the wasps all perish at the end of, autumn, 
with the exception of a very few fertilised females. As 
this season of universal calamity apJ)roaches, the workers 
destroy all the larval grubs — a proceeding which, in the 
opinion of some writert, strikingly exemplifies* the bene- 
ficence of the Deity ! Now, it does not appear to me easy 
to understand how the presence of sucl^ an instinct in this 
case is to be explained. For, on the one liapG, the indi- 
vidual females which are destined to live through the 
winter cannot be conspicuously benefited by this slaughter 
of grubs ; and, on the other hand, the rest of fhe com- 
munity is so soon about to perish, that one fails to see of 
what ^vantage it can be to it to get rid of the grubs. If 
ttie whole human race, with the exception of a few women, 
were to perish periodically once in a thousand years, the 
race would profit nothing by destroying, a few months 
before the end of each millennium, all sick persons, limatlcs, 
and other ‘ useless mouths.’ I have not seen this difficulty 
with regard to the massacring instinct in wasps mentioned 
before, and I only mention it now in order to draw atten- 
tion to the fact that there •seems to be a more puzzling 
problem presented here than in the case of the analogous 
instinct as exhibited by bees. The only solution which 
has suggested ‘itself to my mind the possibility that in 
earlier times, or in other climates, wasps may hbve re- 
sembled bees in living Jbhrough the winter, and tBat the 
?grub-slayii^g ii^stinct is in them a survival of one which 
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was then, a's in the case of the bees now, a clearly beneficial 

instinct., ‘ ♦ 

For tome 'days before swarmiilg begins, there is a 
great excitement and buzzing in the hive, the temperature 
of which risqg from 92® to 104®. Scouts ht-ving been pre- 
viously sent out to explore for suitable quarters wherein 
to plant the new colony, these now act as guides. The 
swarm leaves the hive with their queen. The bees which 
remain behind busy themselves in rearing out the pupsB,. 
which soo^i arriving at maturity, also quit the hive in 
suScessive swarms. According to Biichner, ‘ secondary 
swarms with young queens send out no scouts, but fly at 
random through the air. They clearly lack the experience 
and prudence of the older bees.’ And, regarding the 
behaviour of the scouts sent*‘out by primary swarms, this 
author says ; — 

M. de Fravi^re had thebpportunilgr of observing the manner 
in which such an examination is carried on, and with what pru- 
dence and accuracy. He placed an empty beehive, made in a new 
style, in front of his Jiouse, so that he could exactly watch from 
his own winc^pw^ what went on inside and out without disturb- 
ance to himself or to*the bees. A single bee came and examin^ 
theJDuilding,^ flying all round it and touching it. It then let 
itself down on the board, and walked carefully and thorouglily 
over the interior, touching it continually with its antennae so as 
to subject it on all sides to a thorough investigation. The 
result of its examination must have been satisflictory, for aftej; 
it had gone away it returned accompanied by a crowd of some 
fifty friends, which now together went through the same pro- 
cess as their guide. This new trial must also have had a good 
reSfld tfufor soon a whole swarm came, evidently from a distant 
spot, and took possession. Still more remarkable is the 
behaviour of the scouts when they take possession of a satis- 
iactory hive or box for an imminent or approaching swarm. 
Although it is not yet inhabited they regard it as their property, 
watch it and guard it against stranger bees or oth3r assailante, 
and busy themselves earnestly in the most careful cleansing of 
it, so far as this cleansipg is impossible to the setter up of 
the hive. Such a taking possession sometimes occurs eight days 
before ^fie entrance of the swarm. 

Wars, — ^As with ants, so with bees, the ,great cause of 
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war is plunder; and fsicts now well substantiated by 
numberless observers concerning ‘ robber-bees ’ indicate 
a large measure of intblligence. /These aim at lessening 
their labour in collecting honey by plundering the store 
of other hrves. | The robberies may be conducted singly oi 
in concert When the* thieving propensity is developed 
only in individual cases, the thieves gannot rely on force 
in plundering a foreign state, and so resort to cautious 
stealth. ‘ They show by their whole behaviour — creeping 
into the hive with careful vig^ance — ^that they are per- 
fectly conscious of their bad conduct; whereas the workers 
belonging to the hive fly in quickly and openly, and in 
full consciousness of their right.’ If such solitary burglars 
are successful in obtaining plunder, their bad example 
leads other members of their* own community to imitate 
them; thus it is that the whole bee-nation may de- 
velop marauding habits, and when they do this they act 
in concert to rob by fordie. In this case an array of bees 
precipitates itself upon the foreign hive, a battle ensues, 
and if successful in overcoming resista^^ce. the invaders 
first of all search out the queen-bee and^puf h^r to death,, 
whereby they disorganise their enemies* and plunder the 
hive with ease. It is observed that when this policyjs onbe 
successful, the spirit of aggrandisement is encouraged, so 
that the robber-bees ‘ find more pleasure in robbery than 
in their own work, and become at last formidable robber- 
stntes.’ When an invaded hive is fairly overcome by 
the invaders killing the queen, the owners of the hive, 
finding that all is lost, not only abandon further resistance, 
but very often reverse their policy and jbin fhe ranks of , 
their conquerors. They assist in the tearing down of 
their cells, and in the conveyance of the honey to, the 
hive of their invaders. ‘When the assailed hive is 
emptied, the next ones are Attacked, and if no effective 
resistance is ofiered, are robbed in similar fashion, so that 
in this way a whole bee-stand may be |rradually destroyed.’ 
Siebold observed the same facts in the case of wasps 
{Polistea gaUica), If, however, the battle turns in i^our 
of the defenders, they pursue the flying legions of meir 
enemies to la distance from their home. It sometimes 
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happens that the plundered hive offers no resistance at all, 
owing tQ the' robbers having visited the same flowers as 
the robted, and so probably (having much the same smell) 
not being recognised as belonging to a different com- 
munity. T^e thieves, when they find sucjji to be the case, 
may become so bold as to stop thef bees that are returning 
to the hive with their loads, of which they deprive them 
at the entrance of the hive. This is done by a process 
which one observer, Weygandt,' calls ‘ milking,’ and it 
seems that the milking bee attains the double advantage 
of securing the honey from the milked one and disarming 
suspicion of the other bees by contracting its smell and 
entering the hive loaded, into which it is admitted with- 
out opposition to continue its plunder. 

Sometimes robber-bees* attack their victims in the 
fields at a distance from the hives. This sort of high- 
way robbery is generally conducted by a gang of four or 
five robber-bees which set upon a single honest bee, 
hold him by the legs, and pinch him until he unfolds 
his tongue, whiclj is sucked in succession by his assailants, 
who then 'spflPfer him to depart in peace.’ 

It is strange' that hive-bees of dishonest tempera- 
•rflfents seeih able to coax or wheedle humble-bees into the 
voluntary yielding of honey. ‘ Humble-bees have been 
known to permit hive-bees to take the whole honey that 
they have collected, and to go on gathering more, and 
handing it over, for three weeks, although they refuse ♦to 
part with it, or seek refuge in flight, when wasps make 
similar overtures.’ * 

^ Besides, theft and plunder, there are other causes of 
warfare among bees, which, however, are only apparent in 
thefi: effects. Thus, for some undiscemible reason, duels 
-are not infrequent, which generally end in the death of 
one or both comba^nts. At other times, equally without 
apparent reason, civil war breaks out in a hive, which is 
sometimes attended with much slaughter. 

Architecture. — C6ming now to the construction of the 
cells^ftnd combs, there is no doubt that here we meet with 

• * 7%^ -5^0,1877, No. 1. * 

* Dr. Lindlej Kemp, Indioationi of 
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the most astonishing products of instinct tjiat are pre- 
sented in the animal Kingdom. A great deal has been 
written on the practical exhibition* of high mathematical 
principles which bees display in constructing their combs 
in the fonu thit secures the utmost capacityffor storage 
of honey with the smallest expenditure of building 
material. The shortest and clearest statement of the 
subject that I have met with is the following, which has 
been given by Dr. Eeid : — 

There are only three possible figures of the cells* which cm 
make them all equal and similar, without any useless interstices. 
These are the equilateral triangle, the square, and the regular 
hexagon. Mathematicians know that there is not a fburth way 
possible in which a plane may be cut into little spaices that 
shall be equal, similar, and regular, without useless spaces. Of 
the three figures, the hexagon is the most^roper for convenience 
and strength. Bees, as if they know this, make their cells 
regular hexagons. • 

Again, it has been demonstrated that, by making the bottoms 
of the cells to consist of three planes meeting in a point, there 
is a saving of material and labour in no Way» inconsiderable. 
The bees, as if acquainted with these principles of solid 
geometry, follow them«most accurately. It is a curious mathe- 
matical problem, at what precise angle the three pfanes whi^h 
compose the bottom of a cell ought to meet, in order to make 
the greatest possible saving, or the least expense of material and 
labour. This is one of the problems which belong to the higher 
parts of mathematics. It has accordingly been resolved by 
some mathematicians, particularly by the ingenious Maclaurin, 
by a fiuctionary calculation, which is to be found in the Transac- 
tions of the Boyal Society of London. has determined 
precisely the angle required, and he found, by the mos^xact • 
mensuration the subject would admit, that it is the very angle 
in which the three planes in the bottom of the cell of a honey- 
comb do actually meet.' 

• 

Marvellouli as these facts undoubtedly are, they may 
now be regarded as having been satisfactorily explained. 
Long ago Buffon sought to accouiit for the hexagonal 
form of the cells by an hypothesis of mutual proesure. 
Supposing the bees to have a tendency to build tubular 

• 1 Handcock on Instinct, p. 18. 
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cells, if a ater number of bees were to build in a given 
space than could admit of all ihh parallel tubes being 
completed, tubes with &8Lt sides and sharp angles might 
result, and if the mutual pressure were exactly equal in 
all direction^, these sides and angles would Assume the form 
of hexagons. This hypothesis of ^ufFon was sustained by 
such physical analogies as the blowing of a crowd of soap- 
bubbles in a cup, the swelling of moistened peas in a con- 
fined space, &c. The hypothesis, however, as thus pre- 
sented wae clearly inadeq^iate ; for no reason is assigned 
way the mutual pressure, even if conceded to exist, should 
always be so exactly equal in all directions as to convert 
all the cylinders into perfect hexagons — even the ana- 
logy of «the soap-bubbles and the moistened peas failing, 
as pointed out by Brougham and others, to sustain it, 
seeing that as a matter of fact bubbles and peas undei 
circumstances of mutuad pressure do not assume the form 
of hexagons, but, on the contrary, forms which are con- 
spicuously irregular. Moreover, the hypothesis fails to 
account for the particular prismatic shape presented by 
the cell ba^e.* Therefore it is not surprising that this 
hypothesis should have gained buj’. small acceptance. 
Kirby and Spence dispose of it thus : — ‘He (Buffbn) grayely 
tells u^ that the boasted hexagonal cells of the bee are 
produced by the reciprocal pressure of the cylindrical 
bodies of these insects against each other!!*' The 
double note of admiration here may be taken to express 
the feelings with whichjbhis hypothesis of Bufibn was re- 
^ garded by all the more sober-minded naturalists. Yet it 
, tumff out to, have been not very wide of the mark. As is 
often the case with the gropings of a great mind, the idea 
contains the true principle of the explanation, although it 
fails as an explanation from not being in a position to 
take sufficient cognizance of *all the facts, ^afer it is for 
lesser minds to restrain their notes of exclamation while 
considering the theories of a greater ; however crude or 
absurd the latter may appear, the place of their birth 
rend|fi9 it not impossible that some day they may prove 
to have been prophetic of truth* revealed by fuller know- 
* Introd. Ent, ii., p. 466. • • 
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ledge. Usually in such cases the final ei^l&nation is 
eventually reached by the working of a yet greater mind, 
and in this case the^ undividedi credit of soMng the 
problem is to be assigned to the genius of Darwin. 

Mr. Waterhouse pointed out ‘ that the fonj of the cell 
stands in close relation to the presence of adjoining celk.’ 
Starting from this fact, Mr. Darwin says, — 

Let us look to the great principle of gradation, and see 
whether Nature does not reveal to us her method of work. At 
one end of a short series we have humble-bees, whidi use their 
old cocoons to hold honey, ^metimes adding to them short 
tubes of wax, and likewise making separate and very irregular 
rounded cells of wax. At the other end of the series wo have 
the cells of the hive-bee, placed in a double layer. . . » In the 
series between the extreme perfection of the cells of the hive- 
bee and the simplicity of those of the humble-bee we have the 
cells of the Mexican Melipona domestical camfully described 
and figured by Pierre Hu]3er. ... It forms a nearly regular 
waxen comb of cylindrical cells, in which the young are hatched, 
and, in addition, some large cells of wax for holding honey. 
These latter cells are nearly spherical and of .nearly equal sizes, 
and are aggregated into an irregular mass. But the* important 
thing to notice is, that these ceUs are always'made at that degree 
of nearness to each other that they would have intersected «r 
broken into each other if the spheres had been completed ; 
but this is never permitted, the bees building perfectly fiat ceUs 
of wax between the spheres which thus tend to intersect. Hence 
^ch cell consists of an outer spherical portion ; and of two, 
tUtee, or more flat surfaces, according as the cell adjoins two, 
three, or more other cells. When ore cell rests on three other 
eeUs, which, from the spheres being nearly of the same size, is 
very frequently and necessarily the case, the Idiree.flat surfaces 
are united into a pyramid j and this pyramid, as Huber has 
remarked, is manifestly a gross imitation of the three-ijided 
pyramidal base of the cell of the hive-bee. . . . 

Eeflecting on this case, it occurred to me that if the Meli- 
pona had madeiits spheres at some given distance from each 
other, and had made them of equal sizes, and had arranged them 
symmetrically in a double layer, the resqjting structure would 
have been as perfect as the comb of the hive-bee. Accordingly 
1 wrote to Prof. Miller of Cambridge, and this geometer, has , 
kindly read over the followiji^g statement, drawn up from ,his . 
information, tynd tells me that it is strictly correct. 
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This ^tement having fully home out his theoiy, Mr- 
Darwin.contmues : — 

Hen^ we may safel^ conclude that, if we could slightly 
modify the instincts already possessed by the Melipona, and in 
themselves iffit very wondeiful, this bee woulh make a structure 
as wonderfully perfect as that of thd hive-bee. Vfe must sup- 
pose the Melipona to have the power of forming her cells truly 
spherical, and Qf equal sizes; and this 'would not be very sur- 
prising, seeing that she already does so to a certain extent, and 
seeing what perfectly cylindrical burrows many insects make in 
wood, appkrently by turning round on a fixed point. We must 
suppose the Melipona to arrange her cells in level layers, as she' 
already does her cylindrical cells ; and we must further suppose 
— ^and this is the greatest difiiculty ~ that she can somehow judge 
accurately at what distance to stand from her fellow-labourers 
when several are making thefi: spheres ; but she is already so 
far able to judge of distance that she always describes her 
spheres so as to intersect to a certain extent ; and then she 
unites the points of intersection by .perfectly fiat surfaces. By 
such modifications of instinct, which in themselves are not very 
wonderful — ^hardly more wonderful than those which guide a 
bird to m^ke if s nest, — I believe that the hive-bee has acquired 
through natural selection her inimitable architectural powers.^ 

- Mr. Darwin next tested this thedry by the experiment 
of introducing into beehives plates of wax, and observing 
that the bees worked upon these plates just as the theory 
required. That is to say, they made their cells by ex- 
cavating a number of little circular pits at equal distances 
from one another, so that by the time the pits had ac- 
quired the width of an ordinary cell, the sides of the pits 
intez;sected. soon as this occurred the bees ceased to 
excavate, and instead began to build up flat walls of wax 
on the lines of intersection. Other experiments with very 
thin plates of vermilion-coloured wax showed that the 
bees all worked at about the same rate, and on opposite 
sides, of the x>lates, so that the common bbttoms of any 
two opposite pits were flat. These flat bottoms ‘were 
situated, as far as the eye could judge, exactly along the 
plants of imaginary intersection between the basins on 
the opposite sides of the ridge of wax;’ so that if the 
' Origin of Sjgecies, * Cell-making Instinct.' 



BEBIB AND WASPS— ABOHITECTXJRE, , 175 

plate of wax had been thick enough to admil^ of the oppo- 
site basins being deepened (and widened) into cells, the 
mutual intersection oftic^ocsTi^asIrell as oppositShottom^ 
would have given rise, as in the first experiment with the 
thick plate of l^ax, to the pyramidal bottoq^s. Experi- 
ments witli the vermilibn wax also showed, as Huber had 
previously stated, that a number of ijidividual bees work 
by turns at the same cell ; for by covering -parts of grow- 
ing cells with vermilion wax, Mr. Darwin — 

Invariably found that the colour -was most delicafely diffused 
by the bees — ^as delicately as a painter could have done it with 
his brush — by atoms of the coloured wax having been taken 
from the spot on which it had been placed, and worked into the 

growing edges of the cells all round. • 

• 

Such, omitting details, is the substance of Mr. Darwin’s 
theory. In summary he concludes, — 

The work of construction seems to be a sort of balance 
struck between many bees, all instinctively standing at the 
same relative distance from each other, all tr3ruig to sweep 
equal spheres, and then building up, or lea^g ungnawed, the 
planes of intersection between these spheres. * 

This theory, while serving as a full and siihple expTh- 
nation of all the facts, has, as we have seen, been so fully 
substantiated by observation and experiment, that it de- 
serves to be regarded as raised to the rank of a completed 
demonstration. It differs from the theory of Buffon in 
two important particulars; it embraces all the facts, 
and supplies a cause adequate to explain them. This 
cause is natural selection, which converts jbhe random. 
‘ pressure ’ in Buffon’s theory into a precisely regulated 
principle. Bandom pressure alone could never produce 
the beautifully symmetrical form of the hexagonal cell 
with the pyramidal bottom ; *but it could and must have 
produced the *inter section of cylindrical cells among pos- 
sibly many extinct species of bees, such as the Melipona. 
Whenever this ihtersection occurred* in crowded nests, it 
must clearly have been of great benefit in se^yiing 
economy of precious wax^ for in every case where a /lat 
wall of par^tion between two adjacent ceUs did duty 
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instead of a double cylindrical wall of separate cells, there 
wax shpuld* have been saved. Zhus we can see how 
natnral*selection would have worked towards the develop- 
ing of an instinct to excavate cells near enough together 
to produce^, intersection ; and once began, there is no 
reason why 'this instinct should ilot have been perfected 
by the same agency, till we meet with its ideal perfection 
in the hive-bee. For as Mr. Darwin observes, — 

With respect to the formation of wax, it is known that 
bees are often hard pressed «to get sufficient nectar ; and 1 am 
informed by Mr. Tegetmeier that it has been experimentally 
proved that from twelve to fifteen pounds of dry sugar are con- 
sumed by a hive of bees for the secretion of a pound of wax ; so 
that a prodigious quantity of fluid nectar must be collected and 
consumed by the bees in a hive for the secretion of the wax 
necessary for the construction of their combs. Moreover, many 
bees have to remain idle ^for many days during the process of 
secretion. ... Hence it would continually be more and more 
advantageous to our humble-bees if they were to make their 
cells more and more regular, nearer together, and aggregated into 
a mass, like the cells of Melipona ; for in this case a large part 
of the bounding surface of each cell would serve to bound the 
adjoining cell, an^ much labour and wax would be saved, 
ilgain, from the same cause, it would *^be advantageous to the 
Melipbba if she were to make her cells closer together,^ and 
more regular in every way than at present ; for then, as we 
have seen, the spherical surfaces would wholly disappear and be 
replaced by plane surfaces ; and the Melipona would mak^ a 
comb as perfect as that of the hive-bee. Beyond this stage of 
perfection in architecture^ natural selection could not lead ; for 
the comb of the hive-bee, as far as we can see, is absolutely 
perfect in ecipnoidising labour and wax. 

The problem, then, as to the origin and perfection of 
the cell-making instinct appears thus to have been fully 
and finally solved. I shall «iow adduce a few facts to show 
that while the general instinct of building hexagonal 
cells has doubtless been acquired by natural selection in 
the way just explainfed, it is nevertheless an instinct not 
wholly of a blind or mechanical kind, but is constantly 
undbr the control of intelligent purpose. Thus Mr. Darwin 
observes, — ' <. 
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It was really curious to note in cases of difSjpufby, as when 
two pieces of comb met at an angle, how often the bees would 
pul] down and rebuild ki different Tays the same dbll, some- 
times recurring to a shape which they had at first rejected.^ 

Agaiui^ Hul^r saw a bee building upon thte wax which 
had already been put together by her comrades. But she 
did not arrange it pix)perly, or in a way to continue the 
design of her predecessors, so that her building made an 
undesirable corner with theirs. ‘ Another bee perceived 
it, pulled down the bad work before our eyes,* and gave 
it to the first in the requisite order, so that it might 
exactly follow the original direction.’ Similarly, to quote 
Buchner, — 

All the colls have not the same shape, as would be* the case 
if the bees in building worked according ip a perfectly instmctive 
and unchangeable plw. There are very manifold changes and 
irregularities. Almost in eveiy comb fmgular and. unfinished 
cells are to be found, especially where the several divisions of a 
comb come together. The sr^l architects do not begin their 
comb from a single centre, but begin building from many differ- 
ent points, so as to progress as rapidly as possibly hnd so that 
the greatest number may work simul Weofisly ; they therefore 
build from above downwards, in the shape of fiat truncated 
cones or hanging pyramids, and these several portions afe after- 
wards united together during the winter building. At these 
lines of junction it is impossible to avoid irregular cells between 
the pressed together or unnaturally lengthened ones. The 
same is true more or less of the passage cells, which are made 
to unite the large cells of the so-cajled drone wax with the 
smaller ones of the working bees, and which are generally 
placed in two or thi^e rows. The cells also Which they uerually . 
build from the combs to the glass walls of their hives, in order * 
to hold them up, show somewhat irregular forms, f^al^, in 
places where special conditions of the situation do not other- 
wise permit, it may be observed,that the bees, far from clinging 
obstinately to their plan, very well undemtand how to accom- 
modate themselves to circumstancces not only in cell-building, 
but also in making their combs. F. If uber tried to mislead 
their instinct, or ^Either to put to the proof their reason and 
devemess in every possible way, but they always emerg^ tri- 
umphant from the ordeal, l^or instance, he put bees in a Ijive 

5 a * Origin, of SpeeieSt p. 226 
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the floor and roof of which were made of glaes, that is of a body 
whidi the bees use very unwillingly fqr the attachment of their 
combs, OK account of its ^smoothness. ^ Thus the possibility of 
building as usual from above downwards, and also flx)m below 
upwarch, was taken away from them ; they had. no point of sup- 
„ port save tBo perpendicular walls pf their ’’dwelling. They 
thereupon built on one of these walls a regular stratum of 
cells, from which, building sideways, they tried to carry the 
comb to the opposite side of the hive. To prevent this Huber 
covered that side also with glass. But what way out of the 
difficulty found by the clever insects 1 Instead of building 
fiuther in the projected direction, they bent the comb round at 
the extreme point, and carried it at a right angle towards one 
of the inner sides of the hive which was not coveied with glass, 
and there fastened it. The form and dimensions of the cells 
must ndcessaiily have been ^^Itered thereby, and the arrange- 
ment of their work at.the angle must have been quite different 
from the usual. They made the cells of the convex side so 
much broader than thoile of the concave that they had a 
diameter two or three times as grea#, and yet they managed to 
join them properly with the others. They also did not wait to 
bend the comb until they came to the glass itself, but recog- 
nised the (Jiffictilty* beforehand,^ which had been interposed by 
Huber while they were building with a view to overcome the 
fii;st difficulty. ‘ 

Special Habits. 

The Mason-Bee , — ^This insect closes the roof of its 
larval cell with a kind of mo^r, which sets as hard 
stone. A little hole, closed only with soft mud, is, how- 
ever, left in one part of the roof as a door of exit for the 
matiired insect., It is said that when a mason-bee finds 
‘ an old and 'deserted nest, it saves itself the trouble of 
making a new one— utilising the ready-made nest after 
having well cleaned it. In Algiers the mason-bees have 
been observed in this way.to utilise empty snail-shells. 
According to Blanchard, some individuals aioid the labour 
of making their own nests or houses for their young, by 
possessing themselves of their neighbours’ houses either 
by ciaft or by force. ‘ Does the mason-bee act like a 
machine,’ says E. Menault, ‘ when it directs its work acr 

* 3find in Animals, pp. 252-3^ ( 
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corcUng to circumstances, possesses itself ^of old nests, 
cleanses and improve^ them, and thereby shows that it can 
fully appreciate the immediate position ? Can ode believe 
that no kind of reflection is here necessary ? ’ 

The Tapeitry-Bee . — The so-called tape^try-bee digs 
holes for Tier larvae thi^ee or four inches deep in the earth, 
and lines the walls and floor of the c];iamber with petals of 
the poppy laid perfectly smooth. Several layers of petals 
are used, and when the eggs are introduced the chamber 
is closed by drawing all the leaves together at the top. 
Loose earth is then piled over the whole structure in or&er 
to conceal it. The so-called rose-bee {Megachile centuTi^ 
dblaris) displays very similar habits.' 

The Carpenter-Bee . — This was first observed, and de- 
scribed by Eeaumur.® It mdkes a long cylindrical tube in 
the wood of beams, palings, &c. This it divides into a 
number of successive chambers by partitions made of 
agglutinated saw-dust* built across the tube at right 
angles to its axis. In each chamber there is deposited a 
single egg, together with a store of pollpn for the nourish- 
ment of the future larva. The larvae hatch *out in suc- 
cession and in the order of their age-^.e. the dates at 
which they were deposited. To provide for this, the bee 
bores a hole from the lower cell to the exterior, so that 
each larva, when ready to escape from its chamber, finds 
an open way from the tube. The larvae have to cut their 
»wn way out through the walls of their respective chambers, 
and it is remarkable that they al^ys cut through the wall 
that faces the tubular passage left by the parent ; they 
never bore their way out in the opposite dir§ction,-which, 
were they to do so, would entail the destruction of all the 
other and immature larvae. , 

The Carding-Bee . — ^This insect surrounds its nest 
with a layer of wax, and then with a thick covering of 
moss. For Ihis purpose a number of bees co-operate, 
and in order to save time each bee does not find and cany 
its own moss, bnt, with a division oflabour similar to that 

* For a complete account of these habits see Binglej, ILivimaiL 

Biography t toI. iii.. pp. 272 ^. » . 

* M6m, om U$ Inteetes, tom. Ti., p. 39. 
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which we KaT^e already noticed in the case of certain ants, 
a row of hees is formed, and the bite of moss passed from 
one to stnother along the line. Inhere is a long passage 
to the nest, through which the moss has to be passed, and 
it is said tl^iat at the mouth of the turfnel a guard is 
stationed to drive away ants or othfer intruders. " 

Wnajpa , — These usually construct their nests of wood- 
dust, which they scrape off the weather-worn surfaces of 
boards, palings, &c., and work into a kind of paper with 
tl^eir saliva. If they happen to find any real paper, they 
perceive that it so much resembles the product of their 
own manufacture that they utilise it forthwith. The 
wasps do not require any special cells or chambers fot the 
storage of honey, as they do not lay up any supply for the 
winter. The cells which they construct are therefore used 
exclusively for the rearing of larvae. In form these cells 
are sometimes cylindrical or globular, but more usually 
hexagonal, like those of the hfve-bee. Although the 
mode of building is different from that employed by the 
bees, there can be little doubt that if it were as care- 
fully investigated ^Mr. Darwin’s theory of transition from 
the cylindrical to the hexagonal form would be found to 
apply ]^ere also, seeing that both forms so frequently 
occur in the same nest. 

The MaaoTi^Wasp , — The habits of this insect are de- 
scribed by Mr. Bates. It constructs its nest of day. Each 
pellet that the insect brings it lays on the top of its nest- 
wall, and then spreads jit out with its jaws, and treads it 
smooth with its feet. The nest, which is suspended on the 
«brandi of a.tred, is then stocked with spiders and insects 
paralysed by stinging. The victims, not being wholly 
deprived of life, keep fresh until required as fo^ of the 
developing larvae. 

The Butcher-Waape . — ^These also paralyse their prey 
in a similar manner, and for a similar purpose. Fabre 
removed from a sohcalled sphex-wasp a killed grass- 
hopper, which it was conveying to its nest and had 
mon^entarily laid down at the mouth of the burrow — as 
thc^pe insects always do on retmning with prey, in order 
to see that nothing has intruded into tl^e biprow during 
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their absence. Fabre carried the dead .nr paralysed 
gprasshopper to a considerable distance from the hole. 
On coming out the insect searched about until* it found 
its prey. It then again carried it to the mouth of its 
burrow, ajid again laid it down while it on 9 e more went 
in to see that all was right at home. Again Fabre 
removed the grasshopper, and so on for forty times in 
succession — the sphex never omitting tcf go through its 
fixed routine of examining the interior of its burrow 
every time that it brought the f>rey to its mouth. . 

Mr. Mivart, in his ‘ Lessons from Nature,’ points to the 
instinct of this animal in the stinging of the ganglion of 
its prey as one that cannot be explained on Mr. Darwin’s 
theory concerning the origin of instincts. In tny next 
work, which will have to deal with this theory, I shall 
consider Mr. Mivart’s diflSculty, and also the difficulty first 
pointed out by Mr. Darwin hiftiself as to \diy neuter 
insects, separated as they appear to be from the possi- 
bility of communicating by heredity any instinctive 
acquirements of the individual to the ^peqies, should 
present any instincts at all. « • 

• General Intelligence. 

Beginning with Sir John Lubbock’s observations on 
this head, I shall first quote his statements with regard to 
way-finding ; — 

I have found; he says, that some bees are much more intel- 
ligent in this respect than others. A bee, which I fed 
several times, and which had flown about in the room, found it? 
way out of the glass in a quarter of an hour, and when put in a 
second time came out at once. Another bee, when I closed the 
postern door, used to come round to the honey through an 
open window. * 

Bees seem lo me much less cleVer in finding things than 1 
had expected. One day (April 14, 1872), when a number of 
them were very busy on some barberries, I put a saucer with 
some honey between two bunches of flowers ; these were re- < 
peatedly visited, and were so close that there was hardl>*room 
for the saucer betweeen them, yet from 9.30 to 3.30 not a 
single bee tdbk any notice of the honey. At 3.30 I put some 
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honey on oneVof the bunches of flowei'S, and it was eagerly 
sucked the bees; two kept continually returning till past 
five in the evening. ^ 

One day when I came home in the afternoon I found that 
at least a hundred bees had got into my room through the pos- 
tern and were on the window, yet not nne was attracted by an 
open jar of honey which stood in a shady comer about 3 feet 
6 inches from th^ window. 

One day (29th April, 1872) I placed a saucer of honey close 
to some forget-me-nots, on which bees were numerous and 
busy; yet fifem 10 a.m. till 6'only one bee went to the honey. 

I put some honey in a hollow in the garden wall opposite 
the hives at 10.30 (this wall is about five feet high and four 
feet from the hives) ; )’et the bees did not find it during the 
whole day. 

On the 30th March, 1873, 'a fine sunshiny day, when the 
bees were veiy active, I placed a glass containing hon^ at 9 in 
the morning on the wall in. front of the hives ; but not a single 
bee went to’ the honey the whole day.t On April 20 I tried the 
same experiment, with the same result. 

September 19. — ^At 9.30 I placed some honey in a glass 
about four ^et f|;om and just in front of the hive ; but during 
the whole day- not a \>Ge observed it. 

As it then occurred to me that it might be suggested that 
th^re w^ something about this honey which rendered it unat- 
tractive to the bees, on a following day I placed it again on 'the 
top of the wall for three hours, during which not a single bee 
came, and then moved it close to the alighting-board of the 
hive. It remained unnoticed for a quarter of an hour, when 
two bees observed it ; and others soon followed in considerable 
numbers. ... On the whole, wasps seem to me more clever in 
finding their way than bees. I tried wasps with the glass 
menti^ed ontp. 124 [i,e, the bell-jar], but they had no diffi- 
culty in finding their way out. 

We shall now conclude this risumi of Sir John 
Lubbock’s observations by quoting two other passages 
bearing on the general intelligence of bees and wasps : — 

The following fact struck me as rather remarkable. The 
wasp already mentioned* at the foot of p. 135* one day smeared 
her wings with syrup, so that she could not fly. When this 
happdhed to a bee, it was only necessary to carry her to the 
alighting-board, when she was sooh cleaned by her comrades. 
But I did not know where this wasp’s nest was, and therefore 
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•could not pursue a similar course with her. At firjt^^then, I was 
afmid that she was doomed. I thought, howevei*, that I would 
wash her, fully expectiijg, indeed, to* terrify her so i^uch that 
she would not return again. I therefore caught her, put her in 
a bottle half full^f water, and shook her up well till the honey 
was washed off. ^ I then transferred her to a dry pottle and put 
her in the sun. When she was dry I let her out, and she at 
once flew to her nest. ,To my surprise, i/i thirteen minutes she 
returned, as if nothing had happened, and continued her visits 
to the honey all the afternoon. 

This experiment interested me so much that I repeated it 
with another marked wasp, this* time, however, keeping the 
wasp in the water till she was quite motionless and insensible. 
When taken out of the water she soon recovered ; I fed her ; 
she went quietly away to her nest as usual, and returned after 
the usual absence. The next ny^rning this wasp was the first 
to visit the honey. 

I was not able to watch any of the above-mentioned wasps 
for more than a few days ; but I kept a specimen of Foliates 
GaUica for no less than nftie months. 

This is the wasp which has already been alluded to 
Tinder the heading ^ Memory ; ’ but it fs ^dont that the 
capacity which the insect cfisplayed of beccftning tamed 
implies no small degree of general intelligence; ^its 
hereditary instincts were conspicuously modified* by the 
individual experiences incidental to its domestication. 

The remaining passages that deserve quotation are the 
following 

It is sometimes said of bees that^those of one hive all know 
one another, and immediately recognise and attack any intruder 
from another hive. At first sight this certainly impliesua great 
deal of intelligence. It is, however, possible th*at the bees df 
particular hives have a particular smell. Thus Langshaft, in 
his interesting ‘ Treatise on the Honey-Bee,' says : ‘ Menf bers of 
different colonies appear to reqognise their hive companions by 
the sense of smell ; and I believe ijiat if colonies are sprinkled 
with scented syrup, they may generally be safely mixed. More- 
over, a bee returning to its own hive ^ith a load of treasure is 
a very different 'creature from a hungry marauder ; and it is 
said that a bee, if laden with honey, is allowed to eifter any^ 
hive with impunity.’ Mi;. Langsh^t continues, ‘ There is an 
air of roguery about a thieving bee which, to the expert^^s as 
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diaracteristic as are the motions of a pickpocket to a sHlful 
policeman, fts sneaking look, and nervous, guilty agitation,, 
once seei(i can never be mistaken.* It hfi at any rate, natural that 
a bee which enters a wrong hive by accident should be much 
surprised and alarmed, and would thus probably betray herself. 

On the v^ble, then, I do not at^h mu& importance to 
their recognition o£ one another as an indication of intelligence. 

Since their extren\e eagerness for honey may be attributed 
rather to their STiziety for the common weal than to their desire 
for personal gratification, it cannot fairly be imputed as greedi- 
ness ; still the following scene, one whidi most of us have wit- 
nessed, is incompatible surety with much intelligence. The sad 
fate of their unfortunate companions does not in the least deter 
others who approach the tempting lure from madly alighting 
on the bodies of the dying and dead, to share the same miserable 
end. No one can understand^ the extent of their infatuation 
until he has seen a confectioner’s shop assailed by myriads of 
hungiy bees. 1 have* seen thousands strained out from the 
syrup in which they had •perished ; thousands more alighting 
even upon the boiling sweets, the fl6or covered and windows 
darkened with bees, some crawling, others flying, and others 
still, so completely besmeared as to be able neither to crawl nor 
fly, not one«m ten dble to carry home its ill-gotten spoils, and 
yet the air filled with new hosts of thoughtless comers. 

♦ Passing* on now to the statements* of other observers,. 
Huber "first noticed the remarkable fact that when bee- 
hives are attacked by the deathVhead moth the bees 
close the entrance of their hive with wax and propolis to 
keep out the marauder. The barricade, which is built 
immediately behind the gateway, completely stops it up 
— only a small hole belong left large enough to admit a 
bee, aftd therefore of course too small to admit the moth.. 
Huber specially states that it was not until the beehives 
had been repeatedly attacked and robbed by the death’s- 
head moth, that the bees closed the entrance of their hive 
with wax and propolis. Purcdnstinct would have induced 
the bees to provide against' the first attack.' Huber also 
observed that a wall built in 1804 against the death’s- 
head hawk-moth was* destroyed in 1805.* In the latter 
year there were no death’s-head moths, nor were any seen 
during' the following. But in the autumn of 1807 a large* 
nunfi^ again appeared, and the bees at once protected. 
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themselves against their enemies. The bn^drk was de- 
stroyed again in 1808| ^ • 

Again, Huber {ha, dtj tom. li., p. 280) giv^s a case 
of apparent exercise of reason, or power of inference 
&om a j)articillar case to other and geneijp.1 cases. A 
piece of comb fell down* and was fixed in its new position by 
wax. The bees then strengthened .the attachments of 
all the other combs,* clearly because they inferred that 
they too might be in danger of falling. This is a very 
remarkable case, and leads Huber to exclaim, ^ I admit 
that I was unable to avoid a feeling of astonishment in 
the presence of a fact from which the purest reason seemed 
to shine out.* 

A closely similar, and therefore corroborative case of 
an even more remarkable kind is thus narrated in Watson’s 
‘ Seasoning Power of Animals * (p. 448) : — 

Dr. Brown, in his book on the be&, gives another.illustration 
of the reasoning power of Ibees, observed by a friend of his. A 
centre comb in a hive, being overburdened with honey, had 
parted from its fastenings, and was pressing against another 
comb, so as to prevent the passage of the beesf b^Veen them. 
This accident excited great bustle in the ccflony, and as soon as 
their proceedings could be observed, it was found that they had 
constructed two horizontal beams between the two combs, and 
had removed enough of the honey and wax above them to admit 
the passage of a bee, while the detached comb had been secured 
by another beam, and f^istened to the window with spare wax. 

what was most remarkable was, that, when the comb was 
thus fixed, they removed the horizon^l b^ms first constructed, 
as being of no further use. The whole occupation took about 
ten days. • ^ • 

Again, Mr. Darwin’s MS. quotes from Sir B. Brodie’s 
‘ Psychological Inquiries ’ (1854, p. 88) the following^case, 
which is analogous to the above, except that the supports 
required had. to be made in a^ vertical instead of in a 
horizontal direction : — 

On one occasipn, when a large portion of the honeycomb 
had been broken off, they pursued another course. Th^ frag- ^ 
ment had somehow become fixed in the middle of the hiv% and 
the bees immediately began to erect a new structure of comb on 
the floor, so Blace^ as to form a pillar supporting the fragment, 
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and preventmg^ its fiirther descent. They then filled up the 
space aboVf^, joining the comb which had become detached to 
iliat from* which it had been separaiidd, and they concluded 
their labours by removing the newly constructed comb below, 
thus proving that they hsd intended it to answer a merely tem- 
* porary purpos)^. ( 

Similarly, Dr. Dzierzon, an experienced keeper of 
bees, and the observer who first discovered the fact of their 
parthenogenesis, makes the general remark, — 

*The clew^mess of the be^s in repairing perfectly injuries to 
their cells and combs, in supporting on pillars pieces of their 
building accidentally knocked down by a hasty push, in fasten- 
ing them with rivets, and bringing everything again into proper 
unity, making hanging bridges, chains, and ladders, compels our 
astonishment. « 

Lastly, as still further corroboration of such facts, I 
shall quote the following firom Jesse’s ‘ Grleanings : ’ ^ — 

Bees show great ingenuity in obviating the inconvenience 
they experience from the slipperiness of glass, and certainly 
l)eyond wh^t w^^can conceive that mere instinct would enable 
them to do. «I am in the habit of putting small glass globes on 
the top of my straw^hives, for the purpose of having them filled 
with honey } and I have invariably foufid that before the bees 
commence the construction of combs, they place a great number 
of spots of wax at regular distances from each other, which 
serve as so many footstools on the slippery glass, each bee 
resting on one of these with its middle pair of legs, while the 
fore claws were hooked with the hind ones of the bee next abofe 
him ; thus forming a ladder, by means of which the workers 
were enabled to reach the top, and begin to make their combs 
tthere.* ■ * 

^err Kleine, in his pamphlet on Italian Bees and Bee- 
keeping (Berlin, 1855), says that on substituting during 
the absence of the bees a hii^e filled with empty comb for 
their own hive, the returning bees exhibit the utmost 
perplexity. As the substituted hive stands in the exact 
spot previously occupied by their own hive, the return- 
ing Wees fly into it without observing the change. . But 
finding only empty combs inside, ‘they stop, do not know 

» Vol. i., pp. 22-3 (3rd ed.)., j 
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where they are, come out of the hole a^iu without 
depositing their loads! fly off, loc^ most carefuljy round 
the stand to assure themselves tnat they have made no 
mistake, and go in once more when convinced that they 
are at the. right place, , The same thing is repeated over 
and over again, until the bees at last bow to the incom- 
prehensible and unavoidable, lay down their loads, and 
set to work at those tasks made necessaty by the new 
circumstances of. the hive. But as all the newly arriving 
bees behave in similar fashioi^ the disturbance lasts iill 
late in the evening, and the uncertainty and anxiety of 
the bees is so great that the bee-master cannot contem- 
plate it without deep sympathy.’ Under such circum- 
stances the bees take quickly Jx) a substituted queCn ; ‘ for 
the feeling of the first cortlers that tjiey have no right to 
the new dwelling, having, as they suppose, made some 
inexplicable mistake wljich they cannot remedy, prevents 
them from feeling any hostility to the new queen which 
they find ; they probably consider themselves as merely on 
sufferance, and feel that they should be gjateful that no 
action is taken against them for their illegal entry, as 
generally happens in bee-experience.’ Hencq the writer 
adapts this device when he desires to exchange or .substi- 
tute queens. 

Buchner, after alluding to this case, supplements it 
with the following ; — 

The wind threw down from the stand of a bee-master — 
friend of the author’s, whose name will soon become known — 
a straw beehive, the inmates of which were surprised, in full 
work, and no small disorder in the interior was the result. The* 
owner repaired the hive, put the loose comb back in its place, 
and replaced it in such a manner that the wind could not*again 
catch it, hoping that the accident would have no further results. 
But when he ^jxamined the hive a few days later, he found that 
the bees had left their old home in*the lurch, and had tried to 
enter other hives, clearly because they could no longer trust the 
weather, and feared that the terrible a&ident might again be- 
fall them. 

Dr. Erasmus Darwin,* in his ^ Zoonomia,’ asserts that 
bees, when transported to Barbadoes, where there is no 
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winter, cease^ to layup honey. In contradiction to.thia 
statement, however, IGrby and Spence say, * It is known 
to every naturalist acquainted with the fact, that many 
different species of bees store up honey in the hottest 
climates, an4 that there is no authentic instance on record 
of the hive-bees altering in any* age or climate their 
peculiar operations.’, 

On the other hand, more recent observation has shown 
that Dr. Darwin’s statement is probably correct. For,, 
aqpprding to a note in Naty^re^^ European bees, when trans- 
ported to Australia, retain their industrious habits only 
for the first two or three years. After that time they 
gradually cease to collect honey till they become wholly 
idle. In a subsequent number of the same periodical 
(p. 411) a correspondent TOtes that the same fact is 
observable with bees transported to California, but is 
obviated by abstracting honey as the bees collect it. 

There seems to be no doubt that bees and wasps are 
able to distinguish between persons, and even to recog- 
nise those whomu they are accustomed to see, and to 
regard as friencls. ^Bee-masters who attend much to their 
bees, so as to give the insects a goo(| chance of knowing 
them, ^re generally of the opinion that the insects do 
know them, as shown by the comparatively sparing use of 
their stings. Again, many instances might be quoted, 
such as that given by Q-uerinzius,® who allowed a species 
of wasp native to Natal to build in the doorposts of hia 
house, and who observed^that although he often interfered 
with the nest, he was only once stung; and this by a 
young' wasp;, while no Caflfre could venture to approach 
the door, much less to pass through it.® This power of 
distinguishing between persons indicates a higher order 
of intelligence than we might have expected to meet 
with among insects ; and, ac6ording to Bingjey, bees will 
not only learn to distinguish persons, but even lend them- 
selves to tuition by those whom they know. For he says, 

> vSl. xvii.. p. 373. 

* &e Brehm, Thierleben, iz., p. 252. 

•<Aii exactly similar case is recorded hy Stodmann in his Travels in 
Surinam, ii.« p. 286. 
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‘‘Mr.. Wildman, whose remarks on the mafia^ement of 
bees are well known, possessed a secret by which he could 
at any time cause a hire of bees th swarm upon llis head, 
shoulders, or body, in a most surprising manner. He has 
been seen, to dnnk a glass of wine with the l^ees all over 
his head and face more than an inch deep ; several fell 
into the glass, but did not sting hipi. He could even 
act the part of a general with them, hj marshalling them 
in battle array on a large table. Then he divided them 
into regiments, battalions, anc} companies, according to 
military discipline, waiting only for his word of command. 
The moment he uttered the word march ! they began to 
march in a very regular manner in rank and file, like 
soldiers. To these, his Lilliputians, he also taug^ so 
much politeness that they nfever attempted to sting any 
of the numerous company which, al dilBFerent times, re- 
sorted to admire this singular spectacle.” 

Huber’s observation*, since amply confirmed, of bees 
biting holes through the base of corollas in order to get 
at the honey which the length of the^ corollas prevent 
them from reaching in the ordinary way,*al^& seems to 
indicate a rational adjustment to unusual circumstances. 
Fof the bees do not resort to this expedient until thby 
find from trial that they cannot reach the necto from 
above ; but having once ascertained this, they forthwith 
proceed to pierce the bottoms of all the flowers of the 
skme species. From an interesting account by Mr. 
Francis Darwin ^ (unfortunately ..too long to quote) it 
appears that, even when the necter may be reached from 
above, bees may still resort to the exj^edi^nt ofr biting 
through corollas in order to save time. 

In connection with biting holes in corollas I may^juote 
an observation communicated to me by a correspondent. 
Sir J. Claxkq Jervoise. Speaking of a humble-bee, he 
flays : ^ I watched him into the T5ower of a foxglove, and, 
when out of sight, I closed the lips of the flower with my 
finger and thumb. He did not hesitate a moment, but 
cut his way out at the further end as if he hacf^been^ 
served the same trick before. I never did it.’ ^ 

* Nature^ ix., p. 189. 
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Bees sire^ Iiighly particular in the matter of keeping^ 
their hiyes pure, and their sanitary arrangements often 
exhibit Intelligence of ^ high ord&. 

The following is quot^ from Buchner (loc. dty p^ 
248):— ^ 

Impure air within the hive is tliat which the bees must 
above all things fear avoid, for with the pressure together 
of so many individuals in a oomparativ^y small space, it would 
not only be directly harmful to individual bees, but would pro- 
duce amon^ them dangerous diseases. Th^ therefore also never 
v6id their excrements within, but always outside the hiveb 
While this is veiy easy to do in summer, it is, on the contrary, 
very difficult in the winter, when the bees sit close together 
and generally motionless in the upper part of the hive^ and 
when, fh)m impure air and foul evaporations, as well as from 
bad and insufficient food, dysenteiy-like diseases break out 
among them, and often cany off the whole conununity in a brief 
space of time. In such oases they utilise the first fine day to 
relieve themselves, and in the spring they take a long general 
deansing flight. But th^also know how to take advantage of 
special circumstances so as to perform the process of purification 
in the way leasit hlmnful to the hive. Herr Heinrich Lehr, of 
Darmstadt, h bee-koeping friend of the author, has sent the fol- 
lowing oon^munication : — ^During an epidemic of dysentery in 
winter, from which most of his hives suffered ^as the bees w^re 
no longer able to retain their excrements), one nive suffered less 
than the others. Exact investigation showed that this hive was 
soiled all over at the back with the excrement of the bees, and 
that the inmates had here made a kind of drain. On this spot 
a little opening had been made by the falling off of the covering 
clay, which led directly t6 the upper part of the hive, where the 
be^ '^ere accustomed to sit together during the winter. This 
“ excellent opportunity, whereby they could reach in the shortest 
way an otherwise difficult object, and one rendered complicated 
by circumstances, did not escape them. 

It sometimes happens .that mice, slugs, &c., enter 
a beehive. They are then killed and covered with a 
coating of propolis. Beaumur says ^ that he once saw a 
snail enter a hive in this way. The hard shell was an 
effective protection against the stings of the bees, so the 
insebtd smeared round the edges of the shell with wax and 
^ See Kirby and Spence^ vol. it, p. 229. < 
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resiU} fastening down the animal to the wal) of the hive,, 
so that it died of stanration or want of air. If the en- 
casing of an animal (inch as a mouse) with pilbpolis is- 
not sufficient to prevent its putrefaction, the bees gnaw 
away all the ^trescible parts of the carcq^s and carry 
them out of the hive, leaving only the skeleton behind.. 
The dead bodies of their companiong are also carried out 
of the hive and deposited at a distonce/ There is no 
question about this fact (which it will be remembered is 
analogous to that already mentioned in the case of antg) ; 
according to Buchner, however, bees not only remove their 
dead, but also, occasionally at least, bury them. But as 
he gives very inadequate evidence in support of this asser- 
tion, we may safely set it aside as insufficiently proven. 

Buchner, however, gives dn admirable summary, and 
makes some judicious remarks on*the well-known and 
highly remarkable habit which* bees practise for the 
obvious purpose of ventilating their hives. As this 
account gives all the facts in a brief compass, I cannot do 
better than quote it ; — . ^ ^ 

Veiy interesting, and closely connected with this character- 
istic of cleanliness, is ,the conduct of the so-called ventilating- 
bees, which have to take care that in summer or hot* weaj^her the 
air necessary for respiration of the bees in the interior of the 
hire is renewed, and the too high temperature cooled down. 
The latter precaution is necessary, not only on account of the 
bees working within the hive, to whom, as already said, a tem- 
perature risen beyond a certain point would be intolerable, but 
also to guard against the melting or softening of the wax. The 
bees charged with the care of the ventilation, divide themselves 
into rows and stages in regular order through all parts* of the* 
hive, and by swift fanning of their wings send little currents of 
air in such fashion that a powerful stream or change of air 
passes through all parts of the hive. Other bees stand at the 
mouth of the hive, which fan in*the same way aind considerably 
accelerate the Vind from within. The current of air thus caused, 
is so strong that little bits of paper hung in front of the mouth 
are rapidly moved, and that, according* to F. Huber, a lighted: 
match is extinguished. The wind can be distinctly felt of the 4 
hand be held in front. • 

The motion of the wings* of the ventilating bees is so raipid 
that it is soaA^ely perceptible, and Huber saw some bees working 
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liheir wings^ iV this way for five-and-twenty minutes. When 
they are tired they are relieved by others. According to Jesse, 
the bees^ln very hot westther, in spitb of all their efforts, are 
unable to sufficiently lower the temperature, and prevent the 
melting of some of the wax ; they then get iii<x) a condition of 
great exdtembnt, and it is dangerous U) approach them. In such 
a case th^ also tiy to mend matters by a number leaving the 
hive and i^tling in la^rge masses on its* suiface, so as to protect 
it as much as p<^ble f^m the scorching rays of the sun. 

Although the described plan of ventilation is remarkable 
'OiiQugh in kself, it is yet more remarkable in that it is clearly 
only the result of bee-keeping, and is evoked by this misfortune. 
For there could be no need of such ventilation fw bees in a 
state of nature, whose dwellings in hollow trees and clefts of 
rocks le^ve nothing to be desired as to roominess and airiness, 
while in the narrow artificial hive this need at once comes out 
strongly. In fact, the«ffinning of the bees almost entirely ceased 
when Huber brought them into large hives five feet high, in 
which there was plenty of air. It/ohows, therefore, that the 
fanning and ventilating can have absolutely nothing to do with 
an inborn tendency or instinct, but have been gradually evoked 
^ by necessity, thought, and experience. 

As the ibllowifig observation on the cautious sagacity 
of wasps is, so far as I am aware, neW, and as it certainly 
does not admit of mal-observation, I introduce it on 'the 
authority of a correspondent, the Bev. Mr. J. W. Mossman, 
who writes from Tarrington Eectory, Wragby. He found 
an apple in his orchard which had fallen from a tree m 
apparently good condition ; but on taking it up ot3served 
that it was little more than a shell filled with wasps. 
Giving the apple a shake, he saw a wasp slowly emerging 
* from a single small aperture in the rind : — 

This aperture was sufficient, and only just sufficient, to admit 
of the ingress or egress of a single wasp. The circumstance 
which struck me as very remArkable was this — ^that the wasp 
did not make its way throhgh the aperture with its head first, 
as I should have expected, but with its tail, darting out its 
sting to its utmost exteht, and brandishing it furiously. In this 
mannter it came out of the apple backwards. Then, finding itself 
in the open air upon the outer surface of the apple, it turned 
round, and without any attempt tb molest me, flew off in the 
usual way. The moment this first wasp had temeiilged, the sting 
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«nd tul of another was seen protruding. This, tfo,* I watched 
with much interest, and exactly the same process was^repeated 
as in the case of the first! 1 held thh apple in my hilnd until 
some ten or a dozen wasps had made their exit in the same 
identical mannerlin each individual case. I then threw down 
the apple, inside of whichf however, there were stXl apparently 
a good many wasps. 

It seem^ to me at tho time, and I have always felt since, 
that the wasps coining out of the apple backwards, brandishing 
their stings as a defensive weapon against possible enemies, 
whom of course they were not able to see, was an evidence of 
what would be called thought and reflection in the case of 
human beings. It seems to me that these wasps must have re- 
flected that if they came out of the narrow aperture in the apple, 
which was their only possible means of ready egress, in the 
usual manner, head first, they might be taken at a disaavantage 
by a possible enemy, and destroyed in detail* They, therefore, 
with great prudence and foresight, came out of the apple back- 
wards, protecting themselves hy means of their ch^pf ofiensive 
and defensive weapons, thieir stings, which, according to their 
normal method of locomotion, would have been useless to them 
as long as they were making their exit. ^ 

* • • 

With regard to the tactics displayed'by hunting wasps 

I may quote the following cases : — • • 

• • 

Mr. Seth Green, writing to the New York World of May 
14, says that one morning when he was watching a spider’s 
nest, a wasp alighted within an inch or two of the nest, on the 
side opposite the opening. Creeping noiselessly around towards 
the entrance of the nest the wasp stopped a little short of it, 
and for a moment remained perfectly quiet ; then reaching out 
one of his antennm he wriggled it before the bpen^ng and with- , 
drew it. This overture had the desired effect, for the boss of 
the nest, as large a spider as one ordinarily sees, came qut to 
see what was wrong and to set it to rights. No sooner had the 
spider emerged to that point at jvhich he was at the woist dis- 
advantage than the wasp, with a quick movement, thrust his 
sting into the body of his foe, killing him easily and almost in- 
stantly. The experiment was repeated on the part of the wasp, 
and when there was no response from the inside he became 
satisfied, probably, that he held the fort At all events, h<^pro- 
ceeded to enter the nest and slaughter the young spiders, wlj^ch 
were afterwa^s li^ged off one at a time. 

O 
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Mr. He^iiry Cecil writes as follows {Naturef voL 
xviii.,p.311):— ^ j 

1 was sitting one summer’s afternoon at an open window 
(my bedroom) looking into a garden, when l^was surprised to 
observe a lar(];e and rare species of spider run across the window- 
sill in a crouching attitude. It struck me the spider was evi- 
dently alarmed, or it^would not have jso fearlessly approached 
me. It hastened to conceal itself under the projecting ledge of 
the window-sill inside the room, and had hsi^ly done so when 
a very fine laige hunting wasp buzzed in at the open window 
and flew about the room, "evidently in search of something, 
finding nothing, the wasp returned to the open window and 
settled on the window-sill, running backwards and forwards as- 
a dog does when looking or searclung for a lost scent. It soon 
alighted* on the track of the poor spider, and in a moment it 
dii^vei*ed its hiding-place, darted down on it, and no doubt 
inflicted a wound with its sting. The spider rushed off again, 
and this time took refuge under the bed, trying to conceal itself 
under the framework or planks which supported the mattress. 
The same scene* occurred here; the wasp now appeared to follow 
the spider by sight, but ran backwards and forwards in large 
circles like^a haund. The moment the trail of the spider was 
found the whsp followed all the turns it had made till it came 
on it again.^ The poor spider was chased from hiding-place to- 
hiding-place, out of the bedroom, across a passage, and into the 
middle of another large room, where it finally succumbed to the 
repeated stings inflicted by the wasp. Bolling itself up into a 
ball the wasp then took possession of its prey, and after ascer- 
taining it could make no resistance, tucked it up under its 

long kind UgSj just as a hawk or eagle carries off its quarry, 
when I interpos^ and sebured both for my collection. 

Mr. Belt, in his work already frequently quoted,, 
gives the following account of a struggle which not un- 
frequently occurs between wasps and ants for the sweet 
secretion of ‘ frog-hoppers : — 

Similarly as, on the savannahs, I had observed a wasp at- 
tending the honoy.glands of the bull’s-hom acacia along with 
the ants ; so at Simto Bomingo another waspy belonging to quite 
a different genus (Nectarina), attended some of the clusters of 
frogXiOppers, and for the possession of others a constant skir- 
miidiing was going on. The wasp^ stroked the young hoppers, 
and sipped up the honey when it was exuded^ jusUlike the ants. 
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When an ant came up to a cluster of leaf-hoppers attended by 
a wasp, the latter would not attemp(t to grapple wit^ its rival 
on the leaf, but would ny off and hover over the ant; then 
when its little foe was well exposed, it would dart at it and 
stidke it to the ^ound. The action was so quic)c that 1 could 
not determine whether it struck with its fore-feet or its jaws ; 
but I think it was with the feet. I often saw a wasp trying to 
dear a leaf from apts tibat were already m fulj possession of a 
duster of leaf-hoppers. It would sometimes have to strike 
three or four times at an ant before it made it quit its hold and 
&.11. At other times one ant after the other woifld be strttck 
off with great celerity and ease, and I fancied that some wasps 
were much cleverer &an others. In those cases where it suc- 
ceeded in clearing the leaf, it was never left long in peace ; for 
fi’esh relays of ants were continually arriving, and generally 
tired the wasp out. It would nfever wait for an ant to get near 
it, doubtless knowing well that if its Ifttle rival once fastened 
on its leg, it would be a difficult matter to get rid of it again. 
If a wasp first obtained possession, it was able to keep it ; for 
the first ants that came up were only pioneers, and by knocking 
these off, it prevented them from returning and scenting the 
trail to communicate the intelligence to others. ^ • 

Dr. Erasmus Darwin records an •observation *Zoo- 
nomia/ i., p. 183) which, from having since been so widety 
quoted, deserves to be called classical. He saw *a wasp 
upon the ground endeavouring to remove a large fly which 
was too heavy for it to carry off. The wasp cut off the 
h^ad and abdomen, and flew away urith the thorax alone. 
The wind, however, catching the wings of this portion 
made it still too unwieldy for the wasp to guide. It 
therefore again alighted, and nipped off first one wing^ 
and then ttie other, when it was able to fly off with its* 
booty without further difficulty. . 

This observation has since been amply confirmed. I 
shall quote some of the confinnatory cases. 

Mr. E. Sw ‘Newall, F.E.S., in ^Nature, vol. xxi., p. 494, 
says: — 

Many years ago I was examining an apple tree, when a wasp 
alighted on a leaf which formed a caterpillar’s nest neatly ij>lled 
up. The wasp examined both ends, and finding them closed^ it 
soon clipped a hole in the leaf at one end of the nest about one- 
eighth of an ihcli m diameter. It then went to the other end 
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and made a*nwe which frightened the caterpillar, which came 
rushing <mt of the hole. It was immediately seized by the wasp, 
who finding it too large td carry off at once, cut it in two and 
went off with his game. 1 waited a little and saw the wasp 
come back for the other half, with which it al£o flew away. 

c 

Again, Buchner (loc. dU, p. 297) gives the following 
account in the words of his informant, Herr H. Lowenfels, 
who himself witnessed the incident : — * 

I hero fgimd a robber-wasp busied in lifting from the ground 
a Urge fly which it had appa&^ntly killed. It succeeded indeed 
in its attempt, but had scarcely raised its prey a few inches above 
the ground when the wind caught the wings of the dead fly, 
and they began to act like a sail. The wasp was clearly unable 
to resist this action, and was^ blown a little distance in the 
direction of the wind, yhereupon it let itself fall to the ground 
with its prize. It now made no more attempts to fly, but with 
eager industry pulled off with its teeth the fly’s wings which 
hindered i£ in its object. When this was quite done it seized 
the fly, which was heavier than itself, and flew off with it un- 
troubled on its journey through the air at a height of about five 
feet. ♦’ 

i 

Buchner also records the two following remarkable 
cfhservatioils, which from being so similar corroborate one 
another. The first is received from Herr Albert Schliiter, 
who writing from Texas says that he there saw a cicada 
pursued by a large hornet, which threw itself upon its 
prey and seemed to sting it to death : — 

The murderer walked*over its prey, which was considerably 
larger than itself, grasped its body with its feet, spread out its 
, wings,*and tiffed to fly away with it. Its strength was not 
sufQcient, and after many efforts it gave up the attempt. Half 
a miifLute went by ; sitting astride on the corpse and motionless 
—only the wings occasionally jerking— it seems to reflect, and 
indeed not in vain. A mulberry tree stood close by, really only 
a trunk — for the top had ••been broken off, clearly by the last 
flood — of about ten or twelve feet high. The hornet saw this 
trunk, di'agged its prey> toilsomely to the foot, of it, and then up 
to th^top. Arrived thereat, it rested for a moment, grasped 
its vi^m firmly, and flew off with it to the prairies. That which 
it unable to raise off the ground it could now carry easily 
once high in the air. 
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The other instance is as follows : — ^ * 

Th. Meenan (' Proc. of the Acad, ^f Nat./ FMladelJphia, Jan. 
22, 1878) observed a similar case with Vespa maculata. 
He saw one of these wasps try in vain to raise from the ground 
a grasshopper it nad killed. When all its efforts proved to be 
in vain, it pulled its pre;^ to a maple tree, about thirty feet off, 
mount^ it with its prize, and flew away from it. ‘ This,* adds 
the writer, ‘was more* than instinct. It was reflection and 
judgment, and the judgment was proved to be coirect.* 

Depriving bees of their antennae has the effect of p/p- 
ducing an even more marked iJewilderment than results 
from this operation in the case of ants. A queen thus 
mutilated by Huber ran about in confusion, dropping her 
eggs at random, and appeared unable to take with preci- 
sion the food that was offered ter. She showed no resent- 
ment to a similarly mutilated straflger queen that was 
introduced : the workers also heeded not the mutilated 
stranger ; but when an unmutilated stranger was intro- 
duced they fell upon her. When the mutilated queen 
was allowed to escape, none of the worl^rs followed. 



CHAPTER V. 

T£;jEtMlT£S. 


The habits of the Termites, or so-called White Ants, 
have not been so closely studied as they deserve. Our 
chief knowledge concerning them is derived from the 
observations of Jobson, in his ‘History of Gambia;* 
Bastian, in ‘The ifations of Eastern Asia;* Fbrsteal, 
Lesp^s, l^bnig, Sparman, Hugen, Quatrefages, Fritz 
MiiUer, and most of all, Smeathman, in ‘Philosophical 
Transactions,* vol. Ixzi. In Africa these insects raise their 
hills to a height of between ten and twenty feet, and con- 
struct them of earth, stones, pieces of wood, &c., glued to- 
gether by a sticky sdiva. The hills are in the form of a cone, 
and so strong that it is said the buffaloes are in the habit of 
using them as watch-towers on which to post sentries, and 
that they will even support the weight of an elephant. 
The groT^h of these gigantic mounds is gradual, increas- 
ing with the increase of the population. IVom the mound 
in all directions there radiate subterranean tunnels, which 
may be as much as a foot in width, and which serve as 
^roadways. Besides these tunnels there are a number of 
other subterranean tubes, which serve the purpose of 
drainage to carry off the floods of water to which ^e nest 
is exposed during tropical showers. Buchner calculates 
that a pyramid built by mjem bn a scale proportional to his 
size would only equal one* of these nests if it attained to 
the height of 3,000 f<^et. The following is this author*s 
description of the internal structure : — 

These internal arrangements are so various and so oom- 
plicKted that pages of descriptioir might be written there* 
upon. There are myriads of rooms, cells, nurserile, provision 
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«ham\MrB, guard-rooms, passages, ool^ridors, vaults, bridges, 
subtemnean streets and canals, tunnels, archedr wavs, steps, 
flmootb inclines, domes, &c., all al'ranged on a dennite, co- 
herent, and well-consider^ plan. In the middle of the build- 
ing, shdtered as far as possible from outside dangers, lies the 
stately royal dwelling, resembling an arched oven, in which the 
royal pair reside, or rather are imprisoned ; for the entrances 
and outlets arb so small, that although , the workers on ser- 
vice can pass easily*in and out, the queen cannot ; for during 
the egg-laying her body swells out to an enormous size, two or 
three fiiousand times the size and weight of an ordinary worker. 
The queen, therefore, never leavbs her dwelling, and dies 
therein. Round the palace, which is at first small, but is later 
enlarged in proportion as the queen increases in size until it is 
at least a yard long and half a yard high, lie the nurseries, or 
cells for the eggs and larvae ; next these the servants* rooms, or 
cells for the workers which wait on the queen ; then special 
chambers for the soldiers on guard, and,*between these, nume- 
rous store-rooms, filled with gums, resins, dried plant-juices, 
meal, seeds, fruits, worked-up wood, &c. Accordin|; to Bett- 
ziech-Beta, there is always in the midst of the nest a large 
common room, which is used either for popular assemblies or as 
the meeting and starting point of the countless ptvssages and 
chambers of the nest. Others are of the opinion thkt this space 
fierves for purposes of ventilation. , 

Above and below the royal cell are the rooms of the Ttorkero 
and soldiers which are specially charged with the care and de- 
fence of the royal pair. They communicate with each other, as 
well as with the nursery-cells and store-rooms, by means of 
gdlleries and passages which, as already said, open into the 
conimon room in the middle under the dome. This room is 
surrounded by high, boldly projected *arched ways, which lose 
themselves further out in the walls of the countless rooms and 
galleries. Many roofs outside and in protect tliis room and • 
the surrounding chambers from rain, winch, as already said, is 
.drained away by countless subterranean canals, made oS clay 
and of a diameter of ten or twelve centimetres. There are 
also, imder tly9 layer of clay* covering the whole building, 
broad spirally winding passages running from below to the 
lughest points, which communicate with the passages of the 
interior, and apparently, as they mainl^ consist of smooth in- 
dines, serve for carrying provisions to the higher parts af the ^ 
nest^ 


‘ Zoe, dt,, p. 189. 
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The teryaites, like many species of true ants^ are^ 
divided • into two distinct castes, ^ the workers and the 
soldiers.^ If a breach !ls made in 4he walls of the dome 


the soldiers rush out to meet the enemy, and fight 
desperately with any enemy that they mSiy find. Here, 
acrain, I cannot do better than quote Biichner’s epitome 


again, l cai 
of facts : — 


, ft 

If the assailant withdraws beyond their reach and inflicts no 
further injury, they retire within their dwelling in the course 
of •half an hour, as though dihey had come to the conclusion 
that the enemy who had dono the mischief had fled. Scarcely 
have the soldiers disappeared when crowds of workers appear 
in the breach, each with a quantity of ready-made mortar in its 
mouth. As soon as they arrive they stick this mortar round 
the open place, and direct the ‘whole operation with such swift- 
ness and facility that in spite of their great number they never 
hinder each other, nor are obliged to stop. During this spec- 
tacle of apparent restlessness and confusion the observer is 
agreeably surprised to see arising a regular wall, filling up the 
gap. During the time that the workers are thus busied the 
soldiers reyiain^ within the nest, with the exception of a few, 
which walkabout apparently idly, never touching the mortar, 
among the hundreds and thousands of yrorkers. Nevertheless 
flhe of^them stands on guard close to the wall which is being 
built. * It turns gently each way in turn, lifting its head at in- 
tervals of one or two minutes to strike the building with its 
heavy mandibles, making the before-mentioned crackling noise. 
This signal is immediately answered by a loud rustling from IJie 
interior of the nest and from all the subterranean passages 
and holes. There is no doubt that this noise arises from tiie 


workers, for as often as the sign is given they work with in- 
creased energy and speed. A renewal of the attack instan- 
taneously changes the scene. ‘At the first stroke,’ says 
Smeqthman, ‘ the workers run into the many tunnels and pas- 
sages which run through the building, and this happens sO' 
quickly that they seem regularly to vanish. In a few seconds 
they are all gone, and in their stead appear the soldiers once- 
more, as numerous and as pugnacious as before. If they find 
no enemy, they turn back slowly into the interior of the hill,, 
and immediately the mortar-laden workers again appear, and 
amoag them a few soldiers, which behave just as on the first, 
occasion. So one can have the pleasure of seeing them work 
and fight in turn, as often as one chooses ; aigid iti^will be found 
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each time that one set never fight, end the other* never work^ 
however great the need may be.* * * ^ 

Similar facts have been observed by Fritz Muller of 
the South American species. 

The Termites, being like the Ecitons blind, like them 
make all their expeditions under the protection of covered 
ways. These are underground tunnels in all cases where 
circumstances permit, but on arriving ai; a ropk or other 
impenetrable obstruction, they build a tubular passage 
upon the surface. According to Buchner, — , 

They can even carry their viaducts through the air, and that 
in such bold arches that it is difficult to understand how they 
were projected. In order to reach a sack of meal which was 
well protected below, they broke through the roof of the room 
in which it was, and built a stildght tube from the breach they 
had made down to the sack. As soon els they tried to carry off 
their booty to a safe place, they became convinced that it was 
impossible to pull it up the straight road. In order to meet 
this difficulty, they adopted the principle of the smooth incline, 
the use of which we have already seen in the interior of their 
nests, and built close to the first tube a second, which wound 
spirally within, like the famous clock tower of Venice. It was 
now an easy task to jany their booty up this road and so away. 

. . . Either from the desire to remain undiscovered; or from tlifeir 
lining for darkness, they have the remarkable habit of 'destroy- 
ing and gnawing everything from within outwards, and of 
leaving the outside shell standing, so that from the outside ap- 
pearance the dangerous shite of the inside is not perceptible. 
If, for instance, they have destroyed a table or other piece of 
household furniture, in which they always manage from the 
ground upwards to hit exactly the places on which the feet of 

article rest, the table looks perfectly unlnju^d oufSiide, an^ 
people are quite astonished when it breaks down under the 
slightest pressure. The whole inside is eaten away, a^d only 
the thinnest shell is left standing. If fruits are lying on the 
table, they also are eaten out fvom the exact spot on which they 
rest on the sfirface of the table. • 

In similar fashion things consisting wholly of wood, such as 
wooden ships, t^'ees, <kc., are destroyed by them so that they 
finally bleak in without any one having noticed the mischief. 
Yet it is said that they go so prudently to work in th^ir d^ 


* lUd., p. 119. 
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struction thait the main beams, the sudden breakage of which 
would thr^ten' the whole building and themselves therewith, 
4tre either^pared, or else sd fastened together again with a ce- 
ment made out of clay and earth that tneir strength is greater 
than ever ! (?) Hagen also states that they ^.ever cut right 
through the CQrks which stop up stored bottles of wine, but 
leave a very thin layer, which is sufficient to prevent the out- 
flow of the wine and tl^e consequent destruction of' the workers. 
The same author .relates that in order to reach a box of wax 
lights they made a covered road from the ground up to the 
second story of a house.^ 

« t • 

It is needless to give a special description of any of 
tke other habits of these insects, such as their swarming, 
breeding, &c., for they all more or less closely resemble 
the analogous habits of ants and bees. It is very remark- 
able that insects of^ two ^stinct orders should both 
manifest such closely similar social habits of such high 
complexity,, and it rather surprises me that more has not 
been made of this point by writers opposed to the 
principles of evolution. Of course if the point were 
raised, the jxgupient in answer would require to be, either 
that the similar instincts were derived from common and 
VCTy remote progenitors (in which case the fact would form 
by far the most remarkable instance of the permanency 
of instincts among changing species), or more probably, 
that similar causes operating in the two orders have 
produced similar effects — complex and otherwise unique 
though these effects undoubtedly are. 

In connection with •the theory of evolution I may 
conclude this chapter with the following quotation from 
Smeatffman, as it' shows how natural relation may develop 
for the benefit of the species instincts which are detri- 
mental to the individual. Speaking of the soldiers he 
says : — 

I was always amused at the pugnacity displkyed when, in 
making a hole m the earthy cemented archway of their covered 
roads, a host of these little fellows mounted tibe breach to cover 
^the retreat of the workers. The edges of the rupture bristled 
with ifcheir armed heads as the courageous warriors ranged 

• *• 

* Oeistesleheti der ThieTe, pp. 194 and 19^9“20({. 
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themselves in compact line around them. They ^tacked fiercely 
any intruding object, and as fieuit as their fronrranl^s were de- 
stroyed, others filled up^their places.^ When the jawfe closed in 
the flesh, they suffered themselveB to be tom in pieces rather 
than loosen theiV hold. It might be said that tins instinct is 
rather a cause of their min than a protection when a colony is 
attacked by the well-known enemy of termites, the ant-bear ; 
but it is the fioldiers only which attach themselves to the long 
worm-like tongue of this animal, and the workers, on whom the 
prosperity of the young brood immediately depends, are left for 
the most part unharmed. I always found, on trusting my 
finger into a mixed crowd of termites, that the soldiers bhly 
fastened upon it. Thus the fighting caste do in the end serve 
to protect the species by sacrificing themselves to its good ^ 

> Phil. Trans., loo. dt 
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' CHAPTEE Vi. 

SPIDEBS AND SCORPIONS. 

Emotions. 

The emotional life of spiders, so far as we can observe it 
as expressed in their actions, seems to be divided between 
sexual passion (including diatemal affection) and the 
sterner feelings incidental to their fiercely predatory 
habits. But the emotions, although apparently few and 
simple in character, are exceedingly strong in force. In 
many species the male spider in conducting his courtship 
has to incur an amount of personal danger at the hands 
(and jaws) ’of Bis terrific spouse, which might well daunt 
the courage of a Eeander. Ridiculoijsly small and weak 
iiT build, the males of these species can only conduct the 
rites of marriage with their enormous and voracious brides 
by a process of active manoeuvring, which if unsuccessful 
is certain to cost them their lives. Yet their sexual 
emotions are so strong that, as proved by the continuance 
of the species, no amount of personal risk is sufficient to 
deter them from giving these emotions full play. There 
is no other case ill the animal kingdom where courtship 
is attended with any approach to the gravity of danger 
that here observable. Among many animals the m^es 
have to meet a certain amount of inconvenience from the 
coquetry or disinclination of* the females ; }pit here the 
coquetry and disinclination has passed into the hungry 
determination of a fer9cious giantess. The case, therefore, 
because unique, is of interest from an evolutionary point 
viqjSr. We can see a direct advantage to species from 
the« danger incurred by males* on account of mutual 
jealousy ; for this, giving rise to what Tfix. JDarwin has* 
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.called ‘ the law of battle,* must obviously ]^e 'a constant 
source of the creation and the poiaintenance of specific 
proficiency ; the law of battle determines that Wly the 
strongest and (nost courageous males shall breed. But 
the benefit to species ^s not so obvious where the danger 
of courtship arises from the side of the female. Still, that 
there must be some benefit is obvigus, seeing that the 
whole structure of the male, if we take that of the female 
as the original type, has been greatly modified with refer- 
ence to this danger : had the Jatter been wholly useless, 
either it would not have been allowed to arise, or the 
species must have become extinct. The only suggestion 
I can make to meet this aberrant case is that the courage 
and determination required of the male, besides being no 
doubt of use to him in othei^ relations in life, may be of 
benefit to the species by instilling tfiese qualities into the 
psychology both of his male and female descendants. 

The courage and rapacity of spiders as a class are too 
well and generally known to require special illustration. 
One instance, however, may be quoted tojshow the strength 
of their maternal emotions. Bonnet thre^ a, Spider with 
her bag of eggs intq the pit of an ant-lion. The latter 
se^ed the eggs and tore them away from the Spider ; b'Jt 
although Bonnet forced her out of the pit, she re{umed, 
and chose to be dragged in and buried alive rather than 
leave her charge. 

* The only other point that occurs to me with reference 
to the emotions of spiders is the somewhat remarkable one 
concerning their apparent fondness of music. The testi- 
mony is so varied and abundant on this matter that we 
can scarcely doubt the truth of the facts. I'hese simply 
are that spiders — or at any rate some species or individuals 
— ^approach a sounding musical instrument, ‘ especially 
when the m^sic is tender and not too loud.* They usually 
approach as near as possible, often letting themselves down 
from the ceiling of the room by a liije of web, and remain 
suspended above the instrument. Should the music 
become loud, they often again retreat. Profes^Sjr C.^ 
Beclain, during a concert«at Leipsic, saw a spider descend 
in this wayffrou} one of the chandeliers while a violin solo 
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was being pUyed ; but as soon as the orchestra began txy 
sound quickly ran l(ack again.'- Similar observations 
have been published by Babigot, Si&onius, von Hartmann, 
and others. ^ 

A highly, probable explanation <[of these facts has re- 
cently been given by Mr. C. V. Boys, which relieves us of 
the necessity of imputing to animus so low* in the scale 
any rudiment of assthetic emotion as aA)used by musical 
tones. As the observation is an interesting one, I shall 
qqgte it i/ru extenso : — 

Having made some observations on the garden spider which 
are I believe new, I send a short account of them, in the hope 
that they may be of interest to the readers of Nature, 

Last autumn, while watchipg some spiders spinning their 
beautiful geometrical \^ebs, it occurred to me to try what effect 
a tuning-fork would have upon them. On sounding an A fork, 
and lightly touching with it any leaf or other support of the 
web, or any portion of the web itself, I found that the spider, if 
at the centre of the web, rapidly slues round so as to face the 
direction of the fork, feeling with its fore-feet along which 
radial thread the ^bration travels. Having become satisfied 
on this point, it nent darts along that thread till it reaches 
c&bher the fork itself or a junction of two or more threads, the 
right one of which it instantly determines as before. If ^he 
fork is not removed when the spider has arrived it seems to 
have the same charm as any fly ; for the spider seizes it, em- 
braces it, and runs about on the legs of the fork as often as it is 
made to sound, never seeming to learn by experience thdt 
other things may buzz besides its natural food. 

If the spider is not at 'the centre of the web at the time that 
the fork is applied^ it cannot tell which way to go until it has 
‘been to the ceSatre to ascertain which radial thread is vibrating, 
unless of course it should happen to be on that particular 
thread, or on a stretched supporting thread in contact with the 
fork. 

If, when a spider has b^n enticed to the edge of the web 
the fork is withdrawn, and then gradually brought near, the 
spider is aware of its p^;esenoe and of its direction, and reaches 
out as &r as possible in the direction of the fork ; but if a 
^sounding fork is gradually brought near a spider that has not 
beenllisturbed, but which is waiting as usual in the middle of 

' * Body and Mi^nd, p. 276. r t 
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the ‘Web, then, instead of reaching out towarda {he fork, the 
spider instantly drops— rat the end pf a thread, of cj)urse. If 
under these conditions the fork is made to touch any part of tho 
web, the spider^ awaio of the fact, and climbs the thread and 
reaches the fori? with marvellous rapidity. The spider never 
leaves the centre of the Veb without a thread llong which to 
travel back. . If after enticing a spider out we cut this thread 
with a pair of scissors, the spider seems to be unable to get back 
without doing considerable damage to the wdb, generally gum- 
ming together the sticky parallel threads in groups of three and 
four. • « •• 

By means of a tuning-fork a spider may be made to eat 
what it would otherwise avoid. 1 took a fly that had been 
drowned in paraffin and put it into a spider^s web, and then at- 
tiucted the spider by touching the fly with a fork. When the 
spider had come to the conclusion that it was not suitable food, 
and was leaving it, I touched the fly again. This had the same 
eflect as before, and as often as the spider began to leave the fly 
I again touched it, and by this means compelled the spider to 
eat a large portion of the fly. 

The few house-spiders that I have found do not seem to 
appreciate the tuning-fork, but retreat into •their hiding-places 
as when frightened ; yet the supposed fondness spiders for 
music must surely have some connection with these observations ; 
and when they come out to listen, is it not that thdy cannot tdll 
which way to proceed 1 

The few observations that I have made are necessarily im- 
perfect, but I send them, as they afford a method which might 
lead a naturalist to notice habits otherwise difficult to observe, 
so to arrive at conclusions which I in my ignorance of 
natural history must leave to others.} 

General Habits. 

Coming now to general habits, our attention is c]^,imed 
by the only general habit that is of interest — namely, that 
of web-building. The instinct of constructing nets for 
the capture’ of prey occurs in ub other class of animals, 
while in spiders it not, only attains to an extraordinary 
degree of perfection (so that, iil {he opinion of some 
geometers, the instinct is not less wonderful in tlCjp re-^ 
spect than is that displayed by the hive-bee in the qpu- 

• * Nature^ zxiii., pp. 149-60. 



208 


ANIMAL INTELLIGENCE. < 


struction oY ijjbs cells), but also ramifies into a number of 
diverse ^ections. Th^s we have, in different species, 
wide open networks spread between the branches of bushes, 
&c., closely woven textures in the comerij of buildings, 
earth tubes 4ned with silk, the stijong muslin-like snare 
of the Mygale, which, as first noticed by Madame Merian,^ 
and since confirmed \iy Bates, ^ is able to retain'a struggling 
humming-bird ivhile this most beautiful animal in creation 
is being devoured by the most repulsive ; and many other 
varieties might be mentioped. It may at first sight ap- 
pear somewhat remarkable that this instinct of spreading 
snares should on the one hand occur only in one class of 
the animal kingdom, while on the other hand, in the class 
where it does occur, it should attain such extreme perfec- 
tion, and run into so much <^ariety. But we must here 
remember that the development of the instinct obviously 
depends upon the presence of a web-secreting apparatus, 
which is a* comparatively rare anatomical feature. In 
oaterpillars, which are not predaceous, the web is used only 
for the purposes of protection and locomotion ; and it is 
easy to see «iaf the spreading of snares would here be of 
no use to the animals. But in spidery, of course, the case 
if othe^fwise. Once granting the power of forming a web, 
and it is evident that- there is much potential service to 
which this power may be put with reference to the vora- 
cious habits of the animal ; and therefore it is not to be 
wondered that both the anatomical structures and theiV 
correlated instincts shoijd attain to extreme perfection in 
sundry lines of development. The origin of the web- 
building strijetmte was probably due to the use of the 
web for purposes of locomotion or of cocoon-spinning, as 
we see it still so used in the same way that it is used by 
caterpillars for descending from heights, and in the case 
of the gossamer spider for travelling immense distances 
through the air. As the anatomical structures in question 
differ very greatly in, the case of spiders and in that of 
caterj^illars, we may wonder why analogous if not homolo- 

‘ %Uurali8t on the Amazon, p. 83. 

^ For many other confirmations see l^ir E. Tennent, ^oit, IRst.Ceylon, 
ppi 468—69. c t ^ 
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j{ous .structures should never have been dev(|loped in the 
case of any other animal having predaceous ]^bits — 
especially, perhaps, in that of the imago form of preda- 
ceous insects. |It is easy to see how, if there were any 
original tendency to ^crete a viscid substance in the 
neighbourhood of the anus, this might be utilised in de- 
scending from low elevations (as certa^i kinds of slugs use 
their viscid slime ns tlireads whereby to let themselves 
down from low branches to the ground) ; and so we can 
understand how natural selectipn might thus* have 
material supplied out of which to develop such higUy 
specialised organs as the spinnerets of a spider. But if 
we are inclined to wonder why this should not have 
happened among other animals, we must remember that 
any expectation that it should* rests on negative grounds ; 
we have no reason to suppose that in any other case the 
initial tendency to secrete a viscid substance was present. 
One inference, however, in the case of spiders seems per- 
fectly valid. As this comparatively rare faculty of web- 
spinning occurs so generally throughout the class, it must 
have had its earliest origin very far back in*the*history of 
that class, though probably not so far back as to include 
the common progenitors of the spiders and the’ scorpions* 
seeing that the latter do not spin webs. 

I shall now give a few details on the manner in which 
spiders’ webs are made. Without going into the anar 
t(5my of the subject further than to observe that a 
spider’s ‘ thread ’ is a composite sjtructure made up of a 
number of finer threads, which leave their respective 
spinneret-holes in an almost fluid condition, qpd immedi- . 
ately harden by exposure to the air, I shall begin at once 
to describe the method of construction. • 

The so-called ‘ geometric spider ’ constructs her web 
by first layingj down the radiating and uhadhesive rays, 
and then, beginning from the centre, spins a spiral line of 
unadhesive web, like that of the rayg which it intersects. 
This line, in beiUg woven through the radii in a spml 
from centre to circumference, serves as a scaffolding foi^the-^ 
spider to walk over, and, also keeps the rays properly 
stretched, ^he next spins another spiral line, but this 
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time fronl (he circumference to near the centre,, smd 
formed ©f web, covere(^ with a viscid secretion to retain 
prey, i^astly, she constructs her *lair to hide and watch 
for prey, at some distance from the web| but connected 
with it by lyeans of a line of comqiiunication or telegraph, 
the vibrations of which inform her of the struggling of an 
insect in the net.* , ^ ** 

According «to Thompson, — ‘ 

The web of the garden spider — the most ingenious and per- 
fi^ contrivance that can he imagined — is usually j6:xed in a 
perpendicular or somewhat oblique direction in an opening 
between the leaves of some plant or shrub ; and as it is obvious- 
that round its whole extent lines will be required to which 
those ends of radii that are farthest from the centre can be at- 
tached, the construction of those exterior lines is the spider's 
first operation. It seems careless about the shape of the area 
they are to enclose, well aware that it can as readily inscribe a 
circle in a triangle as a square ; and in this respect it is guided 
by the distance or proximity of the points to which it can attach 
them. It spares no pains, however, to strengthen and keep them 
in a proper degree, of tension. With the former view it com- 
poses each* Jin5 of five or six or even of more threads glued 
together ; and with* the latter it fixes to them from different 
joints a numerous and intricate apparatus of smaller threads ; 
and having thus completed the foundation of its snare, it pro- 
ceeds to fill up the outline. Attaching a thread to one of the 
main lines, it walks along it, guiding it ivith one of its hind legs, 
that it may not touch in any part and be prematurely glued, a^id 
crosses over to the opposite side, where, by applying its spinners, 
it firmly fixes it. To thq middle of this diagonal thread, which 
is to form the centre of its net, it fixes a second, which in like 
manner it conveyVa and fastens to another part of the lines in- 
cluding the area. The work now proceeds rapidly. During 
the preliminary operations it sometimes rests, as though its plan 
required meditation ; but no sooner are the marginal lines of 
the net firmly stretched, and tjvo or three radii spun from its 
centre, than it continues itsilabour so quickly and unremittingly 
that the eye can scarcely follow its progress. The radii, to the 
number of about twenty giving the net th^ appearance of a 
whegL are speedily finished. It then proceeds to the centre, 
quiq]^y turns itself round, pulls each thread with its feet to 
asQprtain its strength, breaking any one that seems defective, and 

^ Kirby, vol. ii., p. 298. » f , 
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replaciiig it by another. Next it glues, imm^diktely round 
the centre, five or six small concei|tric circles, distant about 
half a line from each other, and then four or five Isttger ones, 
eadi separated by the space of half an inch or more. These 
last serve as a il>rt of temporary scafiblding to walk over, and 
to keep the radii properly stretched while it glu^s to them the 
concentric circles that are to remain, which it now proceeds to 
construct. Placing itself at the circumference, and fastening its 
thread to the end* of one of the radii, it walks up that one, 
towards the centre, to such a distance as to draw the thread 
from its body of a sufficient length to meet the next. T^en 
stepping across and conducting the thread with one of its hind 
legs, it glues it with its spinners to the point in the adjoining 
radius to which it is to be fixed. This process it repeats until 
it has filled up nearly the whole space from the circumference 
to the centre with concentric circles, distant from each other 
about two lines. It always, however, leaves a vacant interval 
around the smallest first spun circles that are nearest to the 
centre, and bites away the small cotton-like tuft th|it united all 
the ladii, which being held now together by the circular threads 
have thus probably their elasticity increased ; and in the cir- 
cular opening, resulting from this procedure^ it takes its station 
and watches for its prey, or occasionally retire! to,^ little apart- 
ment formed under some leaf, which it alsd uses as a slaughter- 
house.^ * • 

• * 

According to Buchner, — 

The long main threads, with the help of which the spider 
begins and attaches its web, are always the thickest and strong- 
est ; while the others, forming the web itself, are considerably 
weaker. Injuries to the web at any spot the spider very 
quickly repairs, but without keeping to the original plan, and 
without taking more trouble than is absolutely necessary. 
Most spiders’ webs, therefore, if closely looked inifo, are found to* 
be somewhat irregular. When a storm threatens, the spider, 
which is very economical with its valuable spinning material, 
spins no web, for it knows that the storm will tear it in pieoas 
and waste its« pains, and it also d^es not mend a web which 
has been torn. If it is seen spinning or mending, o^ the other 
hand, fine v^eather may be generally reckoned on. . . . The 
emerged young dt first spin a very irregular web, and only 
gradually learn to make a larger and finer one, so that hej;e, as* 
everywhere else, practice ai^d experience play a great part.^. • 

Thompson, Passions of Animals^ p. 146. 
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The podtioli must also offer favourable opposite points for the 
attadunent of the web itsplf. Peojple have often puzzled their 
brains, i/^ndering how spiders, without being able to fly, had 
managed first to stretch their web through the air between two 
opposite points. But the little creature succeeds in accomplish- 
ing this difficvit task in the most vai(ous and ingenious ways. 
It either, when the distance is not too great, throws a moist 
viscid pellet, joined to a thread, whiph will stick where it 
touches ; or hangs itself by a thread in the ^r and lets itself be 
driven by the wind to the spot ; or crawls there, letting out a 
thread as goes, and then pulls it taut when arrived at the 
d^red place ; or floats a number of threads in the air and 
waits till the wind has thrown them here or there. The main 
or radial threads which fasten the web possess such a high 
degree of elasticity, that they tighten themselves between two 
distant points to which the spicier has crawled, without it being 
necessary for the lattei; to pull them towards itself. When the 
little artist has once got a single thread at its disposition, it 
strengthens, this until it is sufficiently strong for it to run back- 
wards and forwards thereupon, and to spin therefrom the web.^ 


Special EaJyita, 

« 

Waternspider. — The water-spidei {Argyroneta aqua- 
tica\ US is well known, displays the curious instinct? of 
building her nest below the surface of water, and construct- 
ing it on the principle of a diving-bell. The animal 
usually selects still waters for this purpose, and makes 
her nest in the form of an oval hollow, lined with web, 
and held secure by a number of threads passing in various 
directions and fastened to the surrounding plants. In 
■ this oval bell, which is open below, she watches for prey, 
and, according to Kirby,® passes the winter after having 
closed the opening. The air needful for respiration the 
spider carries from the surfigtce of the water. To do this 
she swims upon her back in order to ent&ngle an air- 
bubble upon the hairy smface of her abdomen. With this 
bubble she descends,* ^ like a globe of quicksilver,’ to the 
opening of her nest, where she liberates it and returns for 

• ' Zoo. oitj p. 316 et se^. * 

* MUt, SdbUa and Inst, of AMmals, yol.(ii., p( 296. ^ 
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The Vagrant or Wolf This inseet catches its 

prey by stealthily stalking it untiil' within distaJiice near 
enough to admit of i sudden dart being successful in 
effecting capture. Some species, before making the final 
dart {e.g. Salticua 8C^iou8\ fix a line of Mieb upon the 
surface over which they are creeping, so that whether their 
station is vertical or hprizontal with reference to the prey, 
they can leap feaflessly, the thread in any case preventing 
their fall. Dr. H. F. Hutchinson says that he has seen 
this spider crawling over a looking-glass stalking its own 
reflection.^ 

The following is quoted from Buchner : — 

Less idyllic than the water-spider is our native hunting- 
spider (Dolomedes fmbriata), which belongs to those species 
which spin no web, but hunt their victims like animals of prey. 
As the Argyroneta is the discoverer of the diving-bell, so may 
this be regarded as the discoverer or first builder of a fioating 
raft. It is not content with hunting insects on land, but 
follows them on the water, on the surface of which it runs 
about with ease. It, however, needs a plape to rest on, and 
makes it by rolling together dry leaves and AicK like bodies, 
binding them into a firm whole with its Silken threads. On 
this raft-like vessel it* floats at the mercy of wind «nd waves y 
and if an unlucky water-insect comes for an instant to the sur- 
face of the water to breathe, the spider darts at it with light- 
ning speed, and carries it back to its raft to devour at its ease. 
Thus everywhere in nature are battle, craft, and ingenuity, all 
following the merciless law of egoism, in order to maintain 
their own lives and to destroy those of others ! 

Trap^door Spiders . — ^These display 'the curious in- 
stinct of providing their nests with trap-doorS. The nest 
consists of a tube excavated in the earth to the degth of 
half a foot or more. In all save one species the tube is 
unbranched ; it is always lined with silk, which is con- 
tinuous with Ihe lining of the trtip-door or doors, of which 
it forms the hinge. In the species which constructs a 
branching tube, -the branch is always single, more or less 
straight, takes origin at a point situated a few inchesTrom^ 
the orifice of the main tube, is directed upwards at an acute 

» J^atwA, volixx., p. 681. * Loo, dt, p. 323. . 
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angle with that tube, aiul terminates blindly just below 
the surface of the soil. ' At its point of junction with or 
departure from the main tube it is provided with a trap- 
door resembling that which closes the orififce of the main 

. tube, and of euch a size and arrangement that when closed 
against the opening of the branch tube it ju^st fills that 
opening ; while when turned outwards, so as to uncork 
this opening, itfjust fills the diameter oJ the main tube : 
the latter, therefore, is in this species provided with two 
trap-doors, •one at the surface of the soil, and the other at 
the fork of the branched tube. 

Each species of trap-door spider is very constant in 
building a particular kind of trap-door ; but among the 
different species there are /our several kinds of trap- 
doors to be distinguished. 1st. The single-door cork 
nest, wherein the trap-door is a thick structure, and fits 
into the tube like a cork into a bottle. 2nd. The single- 
door wafer nest, wherein the trap-door is as thin as a 
piece of paper. 3rd The double-door unbranched nest, 
wherein there is d second trap-door situated a few inches 
below the fitst onei And 4th, the double-door branched 
n^st already described. In all cases the trap-doors open 
outwards, and when the nest is placed, as it usually is, on 
a sloping bank, the trap-door opens upwards; hence 
there is no fear of its gaping, for gravity is on the side of 
holding it shut. , 

The object of the trap-door is to conceal the nest, and 
for this purpose it is always made so closely to resemble 
the gei\pral surfaqe of the ground on which it occurs, that 
even a practised eye finds it difficult to detect the struc- 
ture when closed. In order to make the resemblance to 
the sifirounding objects as perfect as possible, the spider 
either constructs the surface of its door of a portion of 
leaf, or weaves moss, grassy &c., into the texture. Mog- 
gridge says,‘— 

Thus, for example, in one case where I had cut out a little 
^]od o^mossy earth, about two inches thick and three square 
on th9 surface, containing the top of the tube and the moss- 
covA'ed cork door of N. camentaria] 1 found, on revisiting the 

• > Ka/mestitig Ants and Trap^door Spidsts^'p, lio. • 
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place ^ix days later, that a new door had been made, and that 
the spider had mounted up to fetch nioss from thh undisturbed 
bank above, planting it ip the earth which formed tile crown 
of the door. Here the moss actually called the eye to the 
trap, which lay ih the little plain of brown earth m^e by my 
digging. « , 

If an eifiemy should detect the trap-door and en- 
deavour to open it, the spider frequently^ seizes hold of 
its internal surfe.ce, and, applying her legs to the walls 
of the tube, forcibly holds the trap-door shut. In the 
double trap-door species it is surmised that the secdllid 
trap-door serves as an inner barrier of defence, behind 
which the spider retires when obliged to abandon the 
first one. In the branched tube species (which, so far as 
at present known, only occurs in the south of Europe) it 
is surmised that the spider, when it finds that an enemy 
is about to gain entrance at the first trap-door, runs 
into the branch tube and draws up behind it the second 
trap-door. The surface of this trap-door, being overlaid 
with silk like the walls of the tube, is then invisible ; so 
that the enemy no doubt passes down ftn? main tube to 
find it empty, without observing the* lateral branch in 
which the spider is concealed behind the closed door. * 
* As showing that these animals are to no small ^extent 
able to adapt their dwellings to unusual circumstances, I 
shall here quote the following from Moggridge (loc. dt.y 
p. 122):— 

Certain nests which were furnish^ with two doors of the 
cork type were observed by Mr. S. S. Saunders in the Ionian 
Island. The door at the surface of these nests was nermal in 
position and structure, but the lower one was placed at the very 
bottom of the nest, and inverted, so that, though apparently in- 
tended to open downwards, it was permanently closed Iby the 
surrounding earth. The presence of a carefully constructed 
door in a sitbation which forbade the possibility of its ever 
being opened seemed, indeed, something difficult to account for. 
However, it occurred to Mr. Saundeys that, as these nests were 
found in the cultivated ground round the roots of oliv^ trees, 
they may occasionally have got turned topsy-turvy wh<^ the* 
soil was broken up. The spider then, finding her door buried 
bdow in thq ground and the bottom of the tube at the sur&ce. 
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would hayekeither to se^ new quarters or to adapt the nest to> 
its altered portion, and nn.ke an opening and "door at the ex- 
posed en«. In order to tiy whether ope of these spiders would 
do tins, Mr. Saunders plarad a nest, with its occupant inside, 
upside down in a flower-pot. After the lapse hf ten days a new 
door was ma^p, exactly as he had conjectured it would be, and 
the nest presented two doors like those which he had found at 
first. » , ^ • 

The most • remarkable fact connected with these 
animals, if we regard their peculiar instinct from the 
standpoints of the descent theory, is the wide range of 
their geographical distribution. In qH quarters of the 
globe species of trap-door spiders are found occurring in 
more or less localised areas ; and as it is improbable that 
so peculiar an instinct should have arisen independently 
in more than one line of descent, we can only conclude 
that the wide dispersion of the species presenting it has 
been subsequent to the origin and perfecting of the in- 
stinct. This conclusion of course necessitates the suppo- 
sition that the instinct must be one of enormous antiquity ; 
and in thi^. connection it is worthy of remark that we 
seem to haVe independent evidence to show that such is 
^e case. Jt is a principle of evolution that the earlier 
any structure or instinct appears in the development’ of 
the race, the sooner will it appear in the development of 
the individual ; and read by the light of this principle we 
should conclude, quite apart from all considerations as to 
the wide geographical distribution of trap-door spiders, 
that their instincts — ^as, indeed, is the case with the 
characteristic instincts of many other species of spiders — 
•must fie of immense age. Thus, again to quote Mog- 
gridge,— 

It^seems to be the rule with spiders generally that the off- 
spring should leave the nest anc) construct dwellmgs for them- 
selves when very young. • * 

Mr. Blackwall, speaking of British spiders, says : — '€om«> 
plicated as the processes %re by which these symmetrical neits 
are {n^uced, nevertheless young spiders, actii^ under the 
linfluipoe of instinctive impulse, display, even in their first 
att^pts to fabricate them, as consummate i^U as the most 
eiqierienoed individuals.* ^ ( 
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Again, Mr. F. PoUodk' relates of the young of EpHra cmrdia^ 
which he obserTnd in Madeira, that i|rhen seven ^eekp old they 
made a web the size of penny, and' that these nets liave the 
same beautiful s;^metry as those of the full-grown spider. 

And, speaking of tiiap-door spiders, Moggpdge says, — 

1 cannot l^elp thinking that these very small nests, built as 
they are by minute coders probably not very long hatched 
from the egg, must* rank among the most marvellous structures 
of this kind with which we are acquainted. That so young 
and weak a creature should be al^e to excavate £btube in^^e 
earth many times its own length, and know how to make a 
perfect miniature of the nest of its parents, seems to be a fact 
which has scarcely a parallel in nature.^ 

Eegarding the steps whereby the instinct of building 
trap -doors probably arose, iBuchner quotes Moggridge 
thus : — 

To show, lastly, how various are the transitional forms and 
gradations so important in deciding upon the gradual origin of 
the forms of nests, Moggridge also alludes to the similar build- 
ings made by other genera of spiders. Lyios^ Nmlxmenda^ a 
spider of Southern France much resembling the Apuleian 
tarantula, and belonging to the family of the wolf spiders, 
ms^es cylindrical holes in the earth, about one inth wide and 
three or four inches deep, in a perpendicular direction ; when 
they have attained this depth they run further horizontally, 
and end in a three-cornered room, from one to two inches broad, 
the floor of which is covered with the remnants of dead in- 
sects. The whole nest is lined within with a thick silken 
material, and has at its opening — closed by no door — an above- 
ground chimney-shaped extension, made of leaves, needles, 
moss, wood, &c., woven together with spidfer tljreads.* Thesq 
chimneys show various difierences in their manner of building, 
and are intended chiefly, according to Moggridge, to ig*event 
the sand blown about by the violent sea-winds from penetrating 
into the nests. During winter*the opening is wholly and con- 
tinuously woven over, and it is veiy well possible, or probable, 
that the process of reopening such a warm covering in the spring, 

I < The Histoiy wd Habits of Epe^a awreUa,' in AmuUs and Mag, qf 
Nat, Bi8t, for June 1865. 

* Harvesting Ante and Trap-door Spidere, p. 126. This adiinrable 
work, with its appendix, con&ins a very full account of the whole 
economy of the interesting animals with which it is concerned. 
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after tliis 0{tenizig was three-quarters completed, and was large 
enough tOflet &e spider pfss out, may have long ago awaked 
in the bridn of some species of spider t!|;ie idea of making a per- 
manent and moveable door. But from this to the practical 
construction of so perfect a door as we have feamed to know, 
and even to the building of the exceedingly complicated nest of 
the N, MomderstjerruBy through all the gradations which we 
already know, and which doubtless exis^ in far grater number, 
is no great or impossible step. ‘ 


•• General ^Intelligence, 

Coming now to the general intelligence of spiders, I 
think there can be no reasonable doubt, from the force of 
concurrent testimony, that they are able to distinguish 
between persons, and approach those whom they have 
found to be friendly, while shunning strangers. This 
power of discrimination, it will be remembered, also occurs 
among bees and wasps, and therefore its presence in 
spiders is not antecedently improbable. I myself know a 
lady who has ^ tamed ’ spiders to recognise her, so that 
they come out \o be fed when she enters the room where 
they are kept ; and stories of the tanning of spiders by 
^isonq^rs are abundant. The following anecdote recorded 
by Buchner is in this connection worth quoting : — 

Dr. Moschkau, of Gohlis, near Leipsic, writes as follows to 
the author, on August 28, 1876: — ‘In Oderwitz(?), where J 
lived in 1873 and 1874, 1 noticed one day in a half-o^k comet 
of the anteroom a toleralijiy respectable spider’s web, in which 
a well-fed cross-spider had made its home, and sat at the nest- 
opening early anddate, watching for some flying or creeping 
Ibod. 1 was accidentally sever^ times a witness of the craft 
with which it caught its victim and rendered it harmless, and 
it soon became a regular duty to cany it flies several times 
during a day, which 1 laid dowi;. before its door with a pair of 
pincers. At first this feeding seemed to arouse snftill confidence, 
the pincers perhaps being in fault, for it let many of the flies 
escape again, or only sei^ them when it knew that they were 
withrq reach of its abode. After a while, however, the spider 
%sun€^each time and took the flies out of the pincers and spun 
thegi over. The latter business was sometimes done so super- 
ficially, when I gave flies very quickly one after t^e other, that 
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«ome«of the already ensnared flies found time an^ hpportnnity 
to escape. Thid game was carried oi^ by me for some iweeks, as 
it seemed to me curious. % But one day when the spidA seemed 
•very ravenous^ |«id regularly flew at each fly offered to it, I 
began teasing it. As soon as it had got hold of the fly 1 pulled 
it back again with the {)incerB. It took this esceedingly ill. 
The first time, as 1 finally left the fly with it, it managed to 
forgive me, but when I Jater took a fly laght away, our friend- 
ship was destroyed*for ever. On the followuig day it treated 
my offered flies with contempt, and would not move, and on the 
third day it had disappeared.^ ^ 

Jesse relates the following anecdote, which seems to 
display on the part of a spider somewhat remote adapta- 
tion of means to novel circumstances. . He confined a 
spider with her eggs under a,glas8 upon a marble mantel- 
piece. Having surrounded the egga with web, — 

She next proceeded to fix one of her thi*eads to the upper 
part of the glass which confined her, and carried it t6 the further 
end of the piece of grass, and in a short time had succeeded in 
raising it up and fixing it perpendicularly, working her threads 
from the sides of the glass to the top and sld^ of* the piece of 
grass. Her motive in doing this was obvious. She not only 
rendered the object of her care more secure than it would 
have been had it remained flat on the marble, but she was 
probably aware that the cold from the marble would chill her 
eggs, and prevent their arriving at maturity: she therefore 

raised them from it in the manner I have described.^ 

« 

Mr. Belt gives the following account of the intelligence 
which certain species of South American spiders display in 
escaping from the terrible hosts of the Eciton ants 

Many of the spiders would escape by hanging* suspended by 
a thread of silk from the branches, safe from the foes that 
swarmed both above and below. 

I noticed that spiders generally were most intelligent in 
escaping, and did not, like the cockroaches and other insects, 
take shelter in the first hiding-place they found, only to be 
driven out again, or perhaps caught by* the advancing army of 
ants. I have offen seen large spiders making off many^yards 
in advance, and apparently determined to put a good dif^noa^ 

> Zoe. cii,t P- 319. • 

t , * Olemingst vol. i., p. 103. 
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between thebi^elves and the foe. I once saw one of the fidso 
spiders, onharvest-men standing iii the midst of an 

army of sShts, and with the greatest circumspection and cool* 
ness lifting, one after the other, its long legs, yhich supported 
its body above their reach. Sometimes as many as five out of 
its eight legs would be lifted at once, a^d whenever an ant ap- 
proa^ed one of those on which it stood, there was always a 
clear space within reaoh to put down another, so as to be able 
to hold up the tho^atened one out of danger.^ 

Mr. L. A. Morgan, writing to ‘ Nature * (Jan. 22 , 1 880 ), 
git fes an account of a spider conveying a large insect from 
the part of the web where it was caught to the ‘ larder,’ 
by the following means. The spider first went two or 
three times backwards and forw^s between the head 
of the insect and the maim strand of the web. After 
this he went about cutting all the threads around the 
insect till the latter hung by the head strands alone. 
The spider *then fixed a thre^ to the tail end, and by 
this dragged the carcass as far on its way to the larder 
as the he^ strands would permit. As soon as these were 
taut, he made thd tail rope fest, went back to the head 
rope and cuf it ; then he attached himself to the head 
and pulled the body towards the lardefr, until the tail rope 
was tatlt. In this way, by alternately cutting the hekd 
and tail ropes and dragging the insect bit by bit, he con-> 
veyed it safely to the larder. 

But the practical acquaintance with mechanical prin-r 
ciples which this observation displays is perhaps not so 
remarkable as that which is sometimes shown by spiders 
when tbey find that a widely spread web is not tightly 
enough stretXjhed, and as a consequence is to an incon- 
venient extent swayed about by the wind. Under such 
circumstances these animals have been observed to sus* 
pend to their webs small stpiues or other heavy objects, 
the weight of which serves to steady the whole system. 
Oleditsch saw a spider so circumstanced let itself down to 
the ground by means bf * a thread, seize a small stone, re- 

S oun^ and fasten the stone to the lower part of its web,, 
alleight sufficient to enable mimals and men to walk 

> NaiurdHst ih yiearag%M, p. 19., i ^ 
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l)enQath iU After alluding to tUs case, Biichncr observes 
{loc. citi p, 31|8),-— I * 4 

But a similar obserration was made by Professor E. H. 
Weber, the famous anatomist and physiologist, and was pub- 
lished many years ago ^ in Muller’s Journal. A spider had 
stretched its web between two posts standing ^opposite each 
other, and ha^ fastened it to a pl^t below for the third point. 
But as the attachment below was often broken by the garden 
work, by passers-by, and in other ways, the liHile animal extri- 
cated itself from the difficulty by spinning its web round a little 
stone, and fastened this to the lov^er part of its web, swinging 
freely, and so to draw the web down by its weight instead of 
listening it in this direction by a connecting thread. Oarus 
(*Yergl. Psycho.,’ 1866, p. 76) also made a similar observation. 
But the most interesting observation on this head is related 
by J. G. Wood (‘ Glimpses into Petland *), and repeated by 
Watson (loc. cU., p. 455). One of my Mends, says Wood, was 
accustomed to grant shelter to a number of garden spiders 
under a large verandah, and to watch their habits. c. One day a 
sharp storm broke out, and the wind raged so furiously through 
the garden that the spiders suffered damage from it, although 
sheltered by the verandah. The mainyards of one of these webs, 
as the sailors would call them, were broken, So tiiat the web 
was blown hither and thither, like a slack *sail in a storm. The 
spider made no fresh threads, but tried to help itsdf in anothe'i^ 
way. It let itself down to the ground by a thread, and crawled 
to a place where lay some splintered pieces of a wooden fence 
thrown down by the storm. It fastened a thread to one of the 
bits of wood, turned back with it, and hung it with a strong 
thread to the lower part of its nest, about five feet from the 
ground. The performance was a wonderful one, for the weight 
of the wood sufficed to keep the nest tolerably firm, while it was 
yet light enough to yield to the wind, and to prevent* further, 
injury. The piece of wood was about two ani a half inches 
long, and as thick as a goose-quUl. On the followin^day a 
careless servant knocked her head against the wood, and it fell 
down. But in the course of a few hours the spider had found 
it and brought it back to its placer When the storm ceased, 
the spider mended her web, broke the supporting thread in two, 
and let the wood fall to the ground 1 , * 

If so well-observed a fact requires any further C 9 j;^fir^ 
znation, I may adduce thp following account, which i|} of 
the more ve^lue as corroborative evidence from the writer 
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not appeaHnjOf to be aware that the fact had been observed 
before. nThis writer is pr. John Topham,jwhom the late 
Dr. Shaipey, F.R.S., assured me ia a competent observer, 
and who publishes the account in ‘Nature^^ (xi. 18): — 

A spider instructed its web in an angle of my garden, the 
sides of which were attached by long thr^ds to shrubs at the 
height of nearly three feet from the gravel path beneath. Being 
much exposed to the ^nd, the equinoctial gales of this autumn 
destroyed the w^ several times. 

The ingenious spider now adopted the contrivance hero 
represented! It secured a oenical fragment of gravel with ita 
larger end upwards by two cords, one attached to each of its 
opposite sides, to the apex of its wedge-shaped web, and left it 
suspended as a moveable weight to be opposed to the effect of 
such gusts of air as had destroyed the webs previously occupy- 
ing the same situation. ' 

The spider must hsCve descended to the gravel path for this 
special object, and having attached threads to a stone suited to 
its purpose,* must have afterwards raised this by fixing itself 
upon the web, and pulling the weight up to a height of more 
than two feet from the ground, where it hung suspended by 
elastic cords. '])he excellence of the contrivance is too evident 
to require further comment. 

• An almost precisely analogous c&e, with a sketch, is 
published by another observer in ‘ Land and Water,’ Dec. 
12, 1877. 

Scorpions. 

# 

Before quitting the Arachnida I must allude to some 
recent correspondence*^ on the alleged tendency of the 
scorpion to commit suicide when surrounded by fire. 

‘This alleged tendency has long been recognised in 
popular fables, and has been used by Byron as a poetical 
metaphor in certain well-known lines. But until the 
publication of the correspon(J.ence to which I allude, no one 
supposed the tendency in question to have uny existence 
in fact. This correspondence took place in ‘Nature’ 
(vol. xi.), and as the ^lubject is an interesting one, I shall 
reproduce the more important contributions to it. m ex- 
It was opened by Mr. W. Gr. Biddie as follows : — 

I shall feel obliged if you will record in ‘ Natur^ * a fact with 
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refei:ence to the common black ecorpion of Souilhem India, 
which was obs€|rved by me some yea:)s ago in Ma^ras.i 

One morning a serv^t brought to me a large spicimen of 
this scorpion, which, having stayed out too long in its nocturnal 
rambles, had apparently got bewildered at*daybreak, and been 
unable to find its way hbme. To keep it safe tbe creature was 
at once put into a glazed entomological ca^. Having a few 
leisure minute in the course of the foreiv>on I thought I would 
see how my prisomsr was getting on, and to have a better view 
of it the case was placed in a window in the rays of the hot 
sun. The light and heat seemed to irritate it very much, and 
this recalled to my mind a story which I had read somewfibre 
that a scorpion, on being surrounded with fire, had committed 
suicide. 1 hesitated about subjecting my pet to such a terrible 
ordeal, but taking a common botanical lens, I focussed the rays 
of the sun on its back. The moment this was done it began to 
run hurriedly about the case, liissing ^and spitting in a veiy 
fierce way. This experiment was repeated some four or five 
times with like results, but on trying it once again^ the scorpion 
turned up its tail and plunged the sting, quick as hghtning, into 
its own back. The infliction of the wound was followed by a 
sudden escape of fiuid, and a fnend standing by me called out, 

‘ See, it has stung itself : it is dead ;* and sure enough in less 
than half a minute life was quite extinct. • I have written this 
brief note to show (1^ that animals may commit. suicide ; (?) 
that the poison of certain animals may be destructive to them- 
selves. 


The following corroborative evidence on the subject 
was then supplied by Dr. Allen Thomson, F.K.S. (‘ Nature,’ 
vol. XX., p. 577) : — 

Doubtshaving been expressed at various times, even by 
learned naturalists, as to the reality of the? suicide of self-de; 
struction of the scorpion by means of its own poison, and these 
doubts having been again stated in ‘ Nature,’ vol. xx.,p.^53, by 
Mr. B. F. Hutchinson, of Peshawur, as the result of his own 
observations, I think it may be useful to give ah articulate 
iiccount of thb phenomenon as it has been related to me by an 
eye-witness, which removes all possible doubt as to its occurrence 
under certain cii'pumstances. , * 

While residing many years ago, during the summer mpnths, 
at the baths of Sulla in Italy, in a somewhat damp localitjij 
informant together with the rest of the family was mnch 
annoyed by Jihe frequent intrusion of small black scorpions into 
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house^ tBtKkd their being secreted among the bedclothes, in 
dioes, an(L otlfer articles of dress. It thus bec^e necessary to 
be oonstAnily on the watch for these tpublesome creatures, and 
to take means for their remoyal and destruction. Having been 
informed By the natives of the place that th^ scorpion would 
destroy itself «if exposed to a sudden^ light, my informant and 
her Bdends soon became adepts in catching the scorpions and 
disposing of them in tbe manner sugg^ted. TbSs consisted in 
•confining the aniinal under an inverted drinkil&g-glass or tumbler, 
below which a card was inserted when the capture was made, and 
then, waiting till dark, suddenly bringing the light of a candle 
ndSEr to the glass in which ammal was confined. No 
sooner was this done than the scorpion invariably showed signs 
of great excitement, running round and round the interior of 
the tumbler with reckless velocity for a number of times. This 
state having lasted for a minute or more, the animal suddenly 
became quiet, and turning its tail on the hinder part of its 
body over its back, brought its recurved sting down upon the 
middle of the head, and piercing it forcibly, in a few seconds 
became quite motionless, and in fact quite dead. This observa- 
tion was repeated very frequently ; in truth, it was adopted as 
the best plim of getting rid of the animals. The young people 
were m tha habit of hmdling the scorpions with impunity im- 
mediately after they, were so killed, and of preserving many of 
Jjhem as cuijosities. * 

InAhis narrative the following circumstances are worthy of 
attention 

(1) The effect of light in producing the excitement amount- 
ing to despair, which causes the anim^ to commit self-destruc- 
tion ; 

(2) The suddenness of the operation of the poison, which 
is probably inserted by thfe puncture of the head into the upper 
cerebra] ganglion j, and 

• (3) l%Le oompleteness of the fatal symptoms at once in- 

duced. 

I um aware that the phenomena now described have been 
observed by others, and &ey appear to have been familiarly 
known to tibe inhabitants of tHe district in which the animals 
are found. Sufficient confirmation of the facts is also to be 
found in the narratives^pf * G. Biddie ' and * M. L.’ contained 
in ‘ Nature,* vol. ix., pp. 29-4:7, and it will be Observed that the 
^uxsufiistanoes leading the animal to self-destruction in these in- 
stahfts were somewhat similar to those narrated by my inform- 
ant*. It is abundantly clear, therWbre, that the^ view taken 
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by Mr. Hutchi^n, viz., that the ‘popular regarding 
scorpionic suicid| is a delusion basetl on an impossibility/ is 
wholly untenable ; indeed, the recurved direction of •tne'sting, 
which he refers ^ as creating the impossibility of the animal 
destroying itself, actually facilitates the opefation of inflicting 
the wound. I suppose Mr. Hutchinson, arguing from the ana- 
logy of bees or wasps, imagined that the sting would be bent 
forwards upon*the body, , whereas the wound of the scorpion is 
invariably inflicted by a recurvation of the tail ever the back of 
the animal. 

It will be perceived that these observation^ were ilOt 
made by Dr. Allen Thomson himself, and that there are 
certain inherent' discrepancies in the account which he 
has published — such, for instance, as the reason given for 
trying and repeating the experiment, the method being 
<}learly a cumbersome one to employ if the only object 
were that of ‘disposing of’ the animals. Nevertheless, 
as Dr. Thomson is a high authority, and as I learn from 
him that he is satisfied regarding the capability and vera- 
city of his informant, I have not felt justified in suppress- 
ing his evidence. .Still I think that so remarkable a fact 
unquestionably demands farther corroboration’ before we 
should be justified in^ccepting it unreservedly. . For if it* t 
is a fact, it stands as a unique case of an inb^tinct 
detrimental alike to the individual and to the species. 
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CHAPTER VII. 

* . 

REMAINING ARTICULATa! 

Tap Hjm^noptera beingr, so much the most intelligent 
order, not merely of insects, but of Invertebrata, and tho 
Arachnida having been now considered, very little space 
need be occupied with the remaining classes of the Articu- 
lata. 

GoUoptera. 

Sir John Lubbock, in his first paper on Bees and 
Wasps, quotes the following case fi:om Kirby and Spence, 
with the remarks which I append : — 

The first of these anecdotes refers to a beetle {Ateuchus pUu^ 
lanrius) which, ha'Mng made for the reception of its eggs a pellet 
of dung too heavy for it to move, repaired to an adjoining heap,, 
^nd soon returned with three of his companions. 'All four now 
applied their united strength to the pellet, and at length rue- 
ceeded in pushing it out; which being done, the three assistant 
beetles left the spot and returned to their own quarters.* This 
observation rests on the authority of an anonymous German 
artist; and though we are assured that he was a 'man of strict 
veracity,* I am not aware that any similar fact has been re- 
corded by any other observer. 

Catesby, however, says : — 

I have attentively admired their industry, and their mutual i 
assisting of each other in rolling these globular balls from the 
place where they made them, to that of their interment, which 
is usually a distance of some • yards, more or less. This they 
perform back foremost, by Vaising their hind pafts and pushing 
away the ball with their hind feet. Two or three of them are 
sometimes engaged in "trundling one ball, which from meeting 
witb»impediments, on account of the unevenness of the gi’ound, 
^is 'Sometimes deserted by them. It is, however, attempted by 
others with success, unless it happen to roll into some deep 
hollow or ditch, where they are accustome(} to Jeave it ; but 
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th^ oontiuiie wir work by rolling off the next lytll! that comes 
in their way. Aone'of them seemtolaiow their own^^alls, but 
an equal care for the whole appears to affect all the community. 
They form thesf pellets while the dung remains moist, and 
leave them to harden ii^ the sun before they attempt to roll 
them. In their rolling of them from place to pl!k,ce, both they 
and the balls ^may frequently be seen tumbling about over the 
little eminences t^t are. in their way. They are not, however, 
easily discouraged,* and by repeating their attempts usually 
surmount the dificulties.^ 

Buchner speaks of the fact that dung-beetles co-opei9te 
in their work as one that is well established, but gives no 
authorities or references.^ A friend of my own, however, 
informs me that she has witnessed the fact ; and in view 
of analogous observations made on other species of Coleop- 
tera, I see no reason to doubt this One. Some of these 
observations I may here append. 

Herr Gollitz writes to Buchner thus : — 

Last summer, in the month of July, I was one day in my 
held, and found there a mound of fresh eairth like a molehill, 
on which a striped* black and red beetle, with Iqflg legs, and 
about the size of a hornet, was busy taking away the earth 
from a hole that led like a pit into the mound, and levelling* 
the* place. After 1 had watched this beetle for some time, I 
noticed a second beetle of the same kind, which brought a little 
lump of earth from the interior to the opening of the hole, and 
tten disappeared again in the mound ; every four or five minutes 
a pellet came out of the hole, and was carried away by the first- 
named beetle. After I had watched t^ese proceedings for about 
half an hour, the beetle which had been working underground 
came out and ran to its comrade. Both put their heads together, 
and clearly held a conversation, for immediately afterwards they* 
changed work. The one which had been working outside went 
into the mound, tbe other took the outside labour, and all went 
on vigorously. I watched the qffair still for a little longer, and 
went away with the notion that these insects could imderstand 
each other just like men. Klingelhbffer, of Darmstadt (in 
Brehm, loc. ciL, ix., p. 86), says : — A golden running beetle came 
to a cockchafer lying on its Imck in the garden, intending ^ eat 
it, but was unable to master it ; it ran to the next bushg^uodr 

* Quoted by Bingley, Animal Biograjphy, vol. iii., p. 118. 

* Ji#., IV 344. 
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returned wiUi a Mend, whereupon the two overpowered, the 
cockchafei^ and pulled it olf to their hiding-placjid. 

Similarly, there is no doubt that the burying beetles 
(Nicrophorua) conoperate. < 

Several of them unite together to bUry under the ground, as 
food and shelter for their yoimg, some dead animal, such as a 
mouse, a toad, a mol^, a bird, &c. The burial* is performed 
because the corp^, if left above ground,* woukl either diy up, or 
grow rotten, or be eaten by other animals. In all these cases 
the young would perish, whereas the dead body lying in the 
eajAh and withdrawn from the outer air lasts very well. The 
burying beetles go to work in a very well-considered fashion, 
for they scrape away the earth lying under the body, so that it 
sinks of itself deeper and deeper. When it is deep enough down, 
it is covered over from above. If the situation is stony, the 
beetles jivith united forces and ‘great efforts drag the corpse to 
some place more suitabfe for burying. They work so diligently 
that a mouse, for instance, is buried within three hours. But 
they often work on for days, so as to bury the body as deeply as 
possible. From large carcasses, such as those of horses, sheep, 
&c., they only bury pieces as large as they can manage.^ 

Lastly, NQlaiVille gives a case of a bui^ng beetle which 
wanted to carry a^ay a dead mouse^ but, finding it too 
Heavy for its unaided strength, went off, like the beetles 
previously mentioned, and brought four others to its as- 
sistance.2 

A friend of Gleditsch fastened a dead toad, which he 
desired to dry, upon the top of an upright stick. Thb 
burying beetles were attracted by the smell, and finding 
that they could not reach the toad, they undermined the 
stick, so causing* it to fall with the toad, which was then 
\)uried safe out of harm’s way.® 

A ^.converse exemplification of beetle-intelligence is 
given by G. Berkeley.^ He saw a beetle carrying a dead 
spider up a heath plant, and hanging it upon^a twig of the 
heath in so secure a positfbn, that when the insect had left 
it Mr. Berkeley foimd that a sharp shake of the heather 
would not bring the dejCd spider down. As the burying 
^ * » Biichner, loo. oit., p. 344. 

2 Quoted in Strauss, Insects, s. 389. 

* ’ Kirby and Spence, loo' cit., pp. 321-2. 

* Life imd Recollectims, vol. ii., p. 3^66. 
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beetie presents its treasure by hi^g it out rf sight below 
ground, so tlul beetle no doubt secured the sameiend but 
hy other means ; * seeitig,’ as Mr. Berkeley observes, ‘ that 
if it did not hAig up its prey, it might fall into the hands 
of other hunters, it tdbk all possible pains t 9 find out the 
best store-room for it.’ 

The abote instances of beetle-intelligence lead me to 
credit the followihg, which has been communicated’ to me 
by Dr. Garraway, of Faversham. On a bank of moss in 
the Black Forest he saw a beetle alight with a caterpillar 
which it was carrying, and proceed to excavate a cylindrical 
hole in the peat, about an inch and a half deep, into which, 
when completed, it dropped the caterpillar, and then flew 
away through the pines. ‘I was struck,’ says my corre- 
spondent, ‘with the creature's folly ^in leaving the whole 
uncovered, as every curious wayfaring insect would doubt- 
less be tempted to enter therein. However., in about a 
minute the beetle returned, this time carrying a small 
pebble, of which there were none in the immediate vicinity, 
and having carefully fitted this into the aperture, fled 
away into space.’ * ^ / 

Earwig, 

* I must devote a short division of this chapter *to the 
earwig. M. Geer describes a regular process of incubation 
as practised by the mother insect. He placed one with 
ter eggs in a box, and scattered the eggs on the floor of 
the latter. The earwig, however, carried them one by one 
into a certain part of the box, and then remained con- 
stantly sitting upon the heap without ever quitting it for 
a moment. When the eggs were hatched, the young ear- 
wigs kept close to their mother, following her about every- 
where, and often running under her abdomen, just as 
chickens run under a hen.' 

A young lady, who objects to her name being published, 
informs me that her two younger sisters (children) are in 
the habit of feeding every momi^g«with sugar an earwig, 
which they call ‘Tom,’ and which crawls up a cortain 
curtain regularly every day at the same hour, witL^tHff 
apparent expectation of getting its breakfast. This re- 
• * Quoted Bingley, Uc, vol. iii., pp. 160-51. • 
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sembles analogous inst^ces which have b/en mentioned 
in the case of spiders. ^ 

f 

Dipterous Insects* | 

The gad-gy, wii ose eggs are hatched out in the intes- 
tines of the horse, exhibits a singular refinement of instinct 
in depositing them ^upon those parts of the* horse which 
the animal is ;tnost likely to lick! Bor, according to 
Bingley and other writers, ‘the inside of the knee is the 
pajJ on which these flies principally deposit their eggs ; 
and next to this they fix them upon the sides, and the 
back part of the shoulder; but almost always in places 
liable to be licked by the tongue.^ The female fly deposits 
her eggs while on the wing, or at least scarcely appears to 
settle when she extends her ovidepositor to touch the 
horse. She lays only a single egg at a time — flying away 
a short distance after having deposited one in order to 
prepare another, and so on. 

The following anecdote, which I quote from Jesse, 
seems to indicate; no small degree of intelligence on the 
part of thfi, cofhmon house-fly — intelligence, for instance, 
the same both in Kind and degree as that which was dis- 
^laye^ by Sir John Lubbock’s pet wasp already mentioned ; 

Slingsby, the celebrated opera dancer, resided in the large 
house in Cross-deep, Twickenham, next to Sir Wathen Waller's, 
looking down the river. He was fond of the study of natural 
history, and particularly of insects, and he once tried to tanie 
some house-flies, and preserve them in a state of activity through 
the winter. For this purpose, quite at the latter end of autumn, 
and when they were becoming almost helpless, he selected four 
' from off bis breakfast-table, put them upon a large handful of 
cotton, and placed it in one comer of the window nearest the 
firepl^. Not long afterwards the weather became so cold 
that all flies disappeared except these four, which constantly 
left their bed of cotton at Jhis 'breakfast-time, c^me and fed at 
the table, and then returned to their home. This continued 
for a short time, when, three of them became lifeless in their 
shdter, and only one (^me down. This one Slingsby had 
V^rqij^d to feed upon his thumb-nail, by placing on it some moist 
Bumur mixed with a little butter. ^Although there had been at 
inmrvals several days of sharp fros^t, the fly never missed taking 
his daily meal in this way till after Christmas, when, his kind 
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|>resQrver havisl; inrited a friend to dine and sleep ^ his house, 
the fly, the n«t morning, perched upon the *thui)Lb of the 
visitor, who, bang ignorant that it was a pet of Ifis host’s, 
clapped his hand upon it^ and thus put an end to Mr. Slingsby’s 
•experiment.* • • 

• Crustacea. » 

There is, no doubt that these are an intelligent group 
of animals, althyugh« I have been ^ble to collect but 
wonderfully little information upon the^ subject. Mr. 
Moseley, F.E.S., in his very interesting work, ‘ Notes by a 
Naturalist on the Challenger^ says (p. 70) : — * •• 

In the tropics one becomes accustomed to watch the habits 
of various species of crabs, which there live so commonly an 
aerial life. The more lhave seen of them, the more have I been 
^tonished at their sagacity. , 

And again (pp. 48-9): — • 

A rock crab {Grapsus stringosus) was very abundant, run- 
ning about all over the rocks, and making off into clefts on one’s 
approach. I was astonished at the keen, and }ong sight of this 
crab. I noticed some made off at full speed to their hiding- 
places at the instant that my head showed ^bove a rock fifty 
yards distant. ... • ’ 

At Still Bay, on the sandy beach of which a h^avy surf wa^ 
breaking, I encountered a sand crab {(Ecypoda ippeuB\ which 
was walking about, and got between it and its hole in the dry 
sand above the beach. The crab was a large one, at least three 
inches in breadth of its carapace. . . . With its curious column- 
like eyes erect, the crab bolted down towards the surf as the 
only escape, and as it saw a great wave rushing up the shelving 
shore, dug itself tight into the sand, hnd held on to prevent the 
undeHide from carrying it into the sea. A 9 soon as ^he wave 
had retreated, it made off full speed for the shore. 1 gave 
chase, and whenever a wave approached, the crab repeated the 
manoeuvre. 1 once touched it with my hand whilst^ it was 
buried and blinded by the sandy water, but the surf compelled 
me to retreat, and 1 could not* snatch hold of it for fear of its 
powerful claws. At last 1 chased it, hard pressed, into the 
surf in a hurry, and being unable to gpt proper hold in time, it 
was washed into the sea. The crsft> evidently dreaded going 
into the sea. • . . They soon .die when kept a short tidie ^ 
neath the water. ^ 


* QUaningtf vol. ii., pp. 165>6. 
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The laAdjsrabs of the West Indies and North America 
descend^in their modkitain home in Mqjj^ and Jime^ to 
deposit wieir spawn in the sea. The^ travel in such swarms 
that the roads and woods are covered witji them. They 
migrate in a straight line, and rather than allow them- 
selves to be Reflected from it, ^ they scale the houses, and 
surmount every other obstacle that lies in their way’ 
(Kirby). They travel chiefly by liighi^ and when they 
arrive at the sea-shore they ‘ bathe three or four different 
times,’ and then ‘ commit their eggs to the waves.’ They 
return to tne mountains By the same route, but only the 
most vigorous survive the double journey. 

Prof. Alex. Agassiz details some interesting observations 
on the behaviour of young hermit crabs reared by himself 
‘ from very young stages,’ when first presented with shells 
of mollusks. * A nuflaber of shells, some of them empty,, 
others with the animal living, were placed in a glass dish 
with the /oung crabs. Scarcely had the shells reached 
the bottom before the crabs made a rush for the shells^ 
turned them round and round, invariably at the mouth, 
and soon *4 cduple of the crabs decided to venture in, 
which they did with remarkable alacrity.’ The crabs 
^hich obtained for their share the shells still inhabited 
by Imng mollusks, ‘remained riding round upon the 
mouth of their future dwelling, and, on the death of the 
moUusk, which generally occurred soon after in captivity,, 
commenced at once to tear out the animal, and having 
eaten him, proceeded to take its place within the shell.’ ^ 
There is a specieS of small crustacean {Podocerua 
ca^llatua) described by Mr. Bates, which builds a nest ta 
' contain its bggs. The nest is in the form of a hoUow 
conejj^built upon seaweed, and composed of fine thread- 
like material closely interlaced. ‘ These nests,’ says Mr* 
Bates, ‘ are evidently used asia place of refuge and security, 
in which the parent protfects and keeps her bVood of young 
until they are old enough to be independent of the 
mother’s care.’ * • 

Erasmus Darwin tells us, on the authority of a 
friend on whose competency as an observer he relied, that 
the common crab during the moulting season stations as 
* American Jowrn, Sc, and Art, Tol.^., 6 ct. 1876. * 
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sentinel an jknmoulted or ha^-shelled individual, to 
prevent mari^ enemies from injuring moulted iil^viduals 
in their unprotected %tate« While thus mounting guard 
the hard-shell«d crab is much more courageous than at 
other times, when he has only his own safety to consider. 
But these observations require to be corroborated. 

In ‘ Nature ’ (xv., p. 415) there is a notice of a lobster 
{Homa'i^a marmuayin the Kothesay AjquariunT which 
attacked a flounder that was confined in the same tank 
with him, and having devoured a portion of ^ his vicigpi, 
buried the rest beneath a heap of shingle, on which he 
‘ mounted guard.’ ^ Five times within two hours was the 
fish unearthed, and as often did the lobster shovel the 
gravel over it with his huge claws, each time ascending 
the pile and turning his bold defensive front to his com- 
panions.’ * 

The following is quoted from Mr. Darwin’s ‘ Descent of 
Man ’ (pp. 270-1): — 

A trustworthy naturalist, Mr. Gardner, whilst watching a 
shore-crab (Gelasimua) making its burrow, ithrew some shells 
towards the hole. * One rolled in, and three other shells re- 
mained within a few^ inches of the mouth. In about five 
minutes the crab brought out the shell which had tkllen in, and“ 
cafried it away to the distance of a foot ; it then saw the three 
other shells lying near, and evidently thinking that they might 
likewise roll in, carried them to the spot where it had laid the 
first. It would, I think, be difficult to distinguish this act 
from one performed by man by the aid of reason. 

Mr. Darwin also alludes to Ibhe curious instinctive 
habits of the large shore-crab {Birgua lodro\ which feeds^ 
on fallen cocoa-nuts ‘ by tearing off the husk fibre by fibre ;* 
and it always begins at that end where the three eyp-like 
depressions are situated. It then breaks through one of 
these eyes by hammering with its heavy front pincers, 
and turning +ound, extracts the^ albuminous core with its 
narrow posterior pincers.’ 

Eemarkable* cases occur of commensalism between 
certain crabs and sea-anemones, and they betoken 
intelligence. Thus Professor Mobius says in bis ^ Beitrfige 
zur Meeresfauna der Insel Mauritius’ (1880) that there 
are twd crabs belonging to different genera which have 
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the habit bf ^firmly grasping a sea-anemon^ in eachtclaw 
and cai^ng them about, .presumably Ip secure some 
benefit to themselves. The morf. familiar case of the 
species of anemone which lives on the shalls tenanted by 
hermit crabs is of special interest to us on account of a 
remarkable ^observation published by Mr. Crosse, F.E.S. 
{Zoologist^ June, 1859). He found that on his detaching 
the ail&mone {Adamaia^ from the^ shell, the hermit crab 
always took it up in its claws and held it against the shell 
^^r the gpace of ten minutes at a time, until fairly 
attached by a good strong base.’ It was said by the- late 
Dr. Kobert Ball that when the common Sagartia para- 
sitica is attached to a stone and a hermit crab is placed in 
its vicinity, the anemone will leave the stone and attach 
itself to the hermit’s shell ^CritiCy March 24, 1860). 

In\^lligmce of Larvoe of Certam Ina^cta. 

I shall now allude to some of the more interesting facts 
touching the psychology of insects when in their immature 
or larv^ state. This is an interesting topic from the 
point of view which we occupy as evolutionists, because a 
* caterpillar is really a locomotive and self-feeding embjryo, 
whose entire mental constitution is destined to undergo a 
metamorphosis no less complete and profound than that 
which is also destined to take place in its corporeal struc- 
ture. Yet although the caterpillar has an embryo psy- 
chology, its instincts £pid even intelligence often seem to 
be higher or more elaborated than is the case with the 
, imago*form. Where such is the case the explanation of 
course must be that it is of more importance to the species 
that.the larval form should be in a certain measure in- 
telligent than that the imago form should be so. Every 
larva is a potential imago, or breeding indiyidual ; there- 
fore its life is of no less value to the species during its 
larval than during .its adult existence; and if certain 
insj^ncts or grades of intelligence are of more use to it 
«^<wng the former than during the latter period, of course 
natur^ selection would determine the unusual event which 
we seem here in some cases to see — nan^ly, that the 
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•eml^o shoult stand on a highe^ level of psychological 
development ^an the adult. \ 

I may most fitly b«igin under this heading with the 
remarkable instincts of the so-called * §nt-lion,’ which is 
the larva of a neuroptcirous insect, the commop Myrmdeon 
{M. formicarium). I quote the following account of its 
habits from Thompson’s ‘ Passions of ^iihnds ’ (p. 258) : — 

The devices of 'the ant-lion are still more> extraordinary if 
possible. He forms, with astonishing labour and perseverance, 
a pit in the shape of a funnel, in ^ dry sandy soil,\>undcr s^e 
old wall or other spot protected from the wind. His pit b^g 
finished, he buries himself among the sand at the bottom, leaving 
only his horns visible, and thus waits patiently for his prey. 
When an ant or any other small insect happens to walk on the edge 
of the hollow, it forces down ^me of the particles of sand, 
which gives the ant-lion notice of its presence. He immediately 
throws up the sand which covers his head to overwhelm the 
ant, and with its returning force brings it to the bpttom. This 
he continues to do till the insect is overcome and falls between 
his horns. Every endeavour to escape, when once the incau- 
tious ant has stepped within the verge of th«j pit, is vain, for in 
all its attempts to dlimb the side the deceptive satifi slips from 
under its feet, and eveiy struggle preci^tates it still lower. 
When within reach it5s enemy plunges the points* of its jaws^' 
intb its body, and having sucked out all its juices, thrcfws out 
the empty skin to some distance. 

According to Bingley, if the ant-lion, while excavating 
its pitfall, — 

Oomes to a stone of some moderate E|j[ze, it does not desert the 
work on this account, but goes on, intending to remove that im- 
pediment the last. When the pit is finished, it crawls back- 
ward up the side of the place where the stone i^; and, getting* 
its tail under it, takes great pains and time to got it on a true 
poise, and then begins to crawl backward with it up tfie edge 
to the top of the pit, to get it oyt of the way. It is a common 
thing to see an ant-lion labounng *in this manner at a stone 
four times as big as its own body ; and as it can only move 
backwards, and the poise is difficult to keep, especially up a 
slope of such crumbling matter as sand, which moulders |iway 
from under its feet, and necessarily alters the position 
body, the stone very firequeqtlj rolls down, when near the verge, 
quite to the bottom. In this case the animal attacks it again 
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in the sam^ *y^ay, and is fften not discourage^ by five or six 
miscarrii^es, but continues its struggle so |bng that it at 
length gets over the verge of the place^ When it has done this, 
it does not leave it there, lest it should roU/n again ; but is 
always at the pain^of pushing it furthpr on, till it has removed 
it to a necessary distance from the edge of the pit.^ 

Passing on now to the intelligence of, caterpillars,. 
Mr. G.^ B. Bucktofi, F.K.S., writing from Haslemere, 
says : — ' 

Many caterpillars of Pieria rapoB have, during this autumn,, 
fefbelow my windows. On*searching for suitable positions for 
passing into chrysalides, some eight or ten individuals, in their 
diiect march upwards, encountered the plate-glass panes of my 
windows ; on these they appeared to be unable to stand. Ac- 
cordingly in every case they made silken ladders, some of them 
five feet long, each ladder beu% formed of a single continuous 
thread, woven in elegant loops from side to side. . , . The 
reasoning, however, seems to be but narrow, for one ladder was 
constructed ^rallel to the window-frame for nearly three feet, 
on which secure footing could be had by simply diverting the 
track two inches.^ 

In this'pasG it appears clear that we have to do with 
instinct, and not with reason. No doubt it is the congenital 
•habit of these caterpillars to overcdine impediments in 
this way ; but the instinct is one of sufficient interest to 
be here stated. 

The following is quoted from Kirby and Spence :~ 

A caterpillar described by Bonnet, which, from being confine*d 
in a box, was unable to obtain a supply of the bark with which 
its ordinary instinct directs it to make its cocoon, substituted 
pieces of paper that were given to it, tied them together with 
'silk, and conducted a very passable cocoon with them. In 
another instance the same naturalist having opened several' 
cocoofit of a moth (Nootwra verhaaci), which are composed of 
a mixture of grains of earth and silk, just after being finished, 
the larvae did not repair th^ injury in ike same manner. Some 
employed both earth and silk ; others contented themselves with 
spinning a silken veil before the opening.^ 

Xhe same authorities state, as result of their own 
^i&fli^ation, that the — 

•* ^ Animal Biography ^ vol. iii., pp. 244-6. 

• BiOure, vii., p. 49. ■ Intr, to Bnt., ii^ p. 476. 
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•OoiE^on cabbelp caterpillar, winch, when building' web under 
stone or woodei^urfaces, previously tovers a spai^ with a web 
to form a base for supporting its dependent pupa, when ouilding 
a web beneath a rnuslSn surface dispenses with this base 
altogether : it p&ceives that the woven texture of the muslin 
forms facilities for attaching the threads of the cocoon securely 
enough to support the weight of the cocoon without the neces- 
sity of making' the usual square inch or s(^of basal supj^rt.^ 

The instincts bf the larva of the rmea‘^oth are thus 
described by Eeaumur : — 

It feeds upon the elm, using the leaves both ^ food a&d 
clothing. To do this it o^y eats the parenchyma of the leaf, 
preserving the upper and under epidermal membranes, between 
which it then insinuates itself as it progressively devours the 
parenchyma. It, however, carefully avoids separating these 
membranes where they unite at* the extreme edge of the leaf, 
which is designed to form ‘ one of the seiams of its coat.' The 
cavity when thus excavated between the two epidermal mem- 
branes is then lined with silk, made cylindrical in shape, cut off 
at the two ends and all along the side remote from the \ seam,’ 
and then the two epidermal membranes sewn together along the 
side where they have had to be cut in order separate them 
from the tree. The larva now has a coat exactly fitting its body, 
and open at each end. . By the one opening it feeds, .and by the a. 
oth^r discharges its excrement, * having on ono side a nicely 
jointed seam — ^that which is commonly appMed to its back — 
composed of the natural marginal junction of the membranes 
of the leaf.' 

' Edaumur cut oflf the edge of a newly finished coat, so 
as to expose the body of the larv§i at that point. The 
animal did not set about making a new coat ab mitioy as 
we might expect that it would on the popular^ supposition . 
that a train of instinctive actions is always as mechanical 
as the running down of a set of cog-wheels, and'* that 
wherever a novel element is introduced the machinery 
must be throTO out of gear, so that it cannot meet a new 
emergency of however simple a character, and must there- 
fore re-start the whole process ov(3r-» again from the be- 
ginning. In this case the larva sewed up the rent ; and 
not only so, but ‘ the scissors having cut off one of 
projections intended to enter into the construction df 
■y „ » Ibid,, p. 476. 
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ihe triax^gtilq,r end of ijbe case, it . entirely changed* tho 
original ^lan, and made that end the head tFliich had been 
first designed for the tail.’ f 

Another remarkable case of the variation of instinct in 
the Lepidop^era is stated by Bonnet. There are usually, 
he says, two generations of the Angoumois moth : the first 
appear in early summer, and lay their eggs upon the ears 
of wheat in the fields ; the second appear later in the 
summer, or in the autumn, and these lay their eggs upon 
wlipat in tjie granaries ; from these eggs there comes the 
first generation of next year’s moths. This is a highly 
remarkable case — ^supposing the facts to be as Bonnet 
states ; for it seems that the early summer moths, although 
bom in the granaries, immediately fly to the unreaped 
fields to lay their eggs in the standing com, while the 
autumn moths never attempt to leave the granaries, but 
lay their eggs upon the stored wheat.^ 

Westwood says that — 

A species of Tasmanian caterpillar {Noctua Ewi/ngii) swarms 
over the land in enormous companies, which regularly begin to 
inarch at four d^clock in the morning, and*as regularly halt at 
midday. lAparia chrysorrhaca, a kind of caterpillar, spins for 
^tbe winter k common web, in which several hundred individuals 
find a common shelter.* 

According to Kirby and Spence, — 

The larva of the ichneumon, while feeding upon its caterpillar 
host, spares the walls of the intestines until it is time for it to 
escape, when, the life of the caterpillar being no longer necessary 
to its development, it perforates these walls.® 

The^larvse ThMa Uocrates live in a group of seven or eight 
in the fruit of pomegranate. In consequence of their excava- 
tions ^ithin the fruit, the latter is apt to fall ; and to prevent 
its doing so the larvas throw out a thread of attachment where- 
with to secure the fruit to the brtmch, so that if the stalk withers, 
this thread serves to suspend the fruit.^ 

The caterpillar of the Bombyx moth, which is a native of 
France, exhibits very wopderful instincts. The larva is gre- 
garioiis in its habits, each society (family) consisting of perhaps 

* (Euvres^ ix., p. 370. * Trans. Ent. Soc.^ vol. ii. 

* liitrod, Ent., Letter xi. • 

* Westwood, Trans. Ent. Sac., toI. ii., p. 1. ^ 
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600 6r, 600 incividuals. When yovpgtbey hav^ n6 ^edhabi- 
tation, but encapp sometimes in one place, and somf^times in 
another, under the dielt^r of their web ; but when they have 
attained two-thirds of their growth, they weave for themselves 
a common tent. About/tunset the regiment leaves its quarters. 
. . . At their head is a chief, by whose movements their pro- 
cession is regulated. When he stops all stop, and proceed when 
he proceeds ; three or fopr of his immediate followers^pucceed 
in the same line, the he^ of the second touching the tml of the 
first ; then comes an equal series of pairs, next of threes, and so 
on, as far as fifteen or twenty. The whole procession mqyes 
regularly on with an even pace, each file treading in the steps 
of those that precede it. If the leader, arriving at a particular 
point, pursues a different direction, all march to that point 
before they turn. ^ 

The following additional facts concerning these remark- 
able habits may be quoted. I takfe them from the ac- 
count published by Mr. Davis in ‘Loudoun’s Magazine of 
Natur^ History : ’ — 

The caterpillars, he observed, were Bombyces, and were 
seen crossing a road in single file, each so close to its predecessor 
that the line was qtiite continuous, ‘ moving like s^diving cord.* 
The number of caterpillars was 154, and die length of the line 
27 feet. When Mr.* Davis removed one from the line the 
caterpUlar immediately in front suddenly stood still, then the 
next, and next, and so on to the leader. Similarly, those behind 
the point of interruption successively halted. After a pause of 
a few moments, the first caterpillar behind the break in the 
line endeavour^ to fill up the vacant space, and so recover con- 
tact or communication, which after a time it succeeded in doing, 
when the information that the line was again closed was 
passed forward in some way from caterpillar to caterpillar till 
it reached the leader, when the whole line waif again put in 
motion. The individual which had been abstracted remained 
rolled up and motionless ; but on being placed near the moving 
column it immediately unrolled^ and made every attempt to get 
readmitted into the procession. After many endeavours it 
succeeded, the one below falling into the rear of the interloper. 
On repeating the experiment by removing a caterpillar fiifty from 
the head of the procession, Mr. Davis found that it too^ just 
thirty seconds by his watch for information of the fact to 
the leader. All the same rpsults followed as 'in the previpus 

, and Spence, Entomology ^ Letter xvi. 
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•case. It yas observable tbiat the animals werelguided neftiher 
by sight lior smell while endeavouring to dosf up the inter- 
rupt^ line ; for the caterpillar next b^nd the interruption, on 
whom the duty of dodhg up devolved, ‘ turned right and left, 
and often in a wrong direction, when w,ithin half an inch of the 
one immediately before him ; when he at last touched the ob- 
ject of his search, the fact was communicated again by signal ; 
and in tjyrty seconds &e whole line wa|i in rapid march.’ This 
gentleman adds that the object of the march was the search for 
new pasture. The caterpillars feed on the Eucalyptus, and when 
th€|f have completely stripped one tree of its leaves, they all con- 
gregate on the trunk, and proceed as described to another tree. 

De Villiers * gives an account of his observations on the 
manner in which these caterpillars {Gnetkocampii pitzo^ 
campa) are able to pass information, which does not quite 
agree with the above» observation of Mr. Davis. For he 
says that, in a train of 600 caterpillars, interference by 
him in any* part of the train was communicated through 
the whole series instantaneously — all the 600 caterpillars 
stopping immediately and with one consent like a single 
organism. ^ t * 

Accordirfg to Kirby and Spence there is a kind of 
^terpillar (Pieris cratcegi) which lives in little colonies 
of ten or twelve in common chambers lined with silk. In 
one part they make of the same material a little bag or 
pocket, which is used by the community or household as 
a water-closet. When full of excrement the caterpillar^ 
empty it by turning out the pellets with their feet.® 

Only two other instances of noteworthy intelligence 
as exhi] 3 ited by .larvae have fallen within my -reading. 
One of these ds mentioned by Eeaumur, who says that 
the larvae of Hemerobiua chrysops chase aphides, and 
having killed them, clothe themselves in their skins ; and 
the other case is the very remarkable one mentioned in 
his newly published work tby’W. MacLachlan, F.E.S., of 
caddis-worms adjusting the specific gravity of their tubes 
to suit that of the watifer.in which they live, by attaching 
heavy or light material to them according as they require 
nSBIhg or flotation. 

* Tram. Ent, Soo. France^ vol. i., p. 201 . ^ 

* Introduction to Entomology ^ Letter , 
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FISS* 

Although we here pass into the sub-kingdom of animals 
the intelligence of which immeasurably surpasses that of the 
other sub-kingdoms, it is remarkable t^t these lowest 
representatives of the higher group are psychologically in- 
ferior to some of the higher members of the lower groups. 
Neither in its instincts nor in general intelligence can 
any fish be compared with an ant or a bee — a fact which 
shows how slightly a psychological classification of animals 
depends upon zoological affinity, or even morphological or- 
ganisationk For ^mough a highly competent authority, 
namely Van Baer, h^s said that a bee is as highly organised 
an, animal as a fish, though on a different type,^ ho one would 
be found to assert that an ant or a bee is so much more 
highly organised than a fish as its higher intelligence 
would require, supposing degrees of intelligence to stand 
in necessary relation to degree of organic development.^ 
And this consideration is not materially altered if, instead 
of regarding the whole organism, we look to the nervous 
system alone. There is no doubt that the cerebral hemi- 
spheres of a fish, although small as compared with these 
organs in the higher Vertebrata, are, bulk fori, bulk, 
enormous as compared with the oesophageal ganglia or 
‘ brain ’ of an insect ; while the disproportion becomes 
still greater if the cerebral hemispheres of a fish are com- 
pared with their supposed analogues in the brain of an 
ant, viz., the pedunculated and convoluted lobes )yhich 
surmount the cephalic ganglion. But here the rel?^i3p<e 
smallness of the ant as a whole must be taken into con- 

* PMl, Frugs,, t’*ans]ated by Huxley, 'Ikylor's Mag., 1863, p. 196. 

B 
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sideraticp; ajd also thj fact that its bralm is relatively 
much D^ore massive as well as more highljorganised than 
that which occurs in any other ^.order of invertebrated 
animals, except, perhaps, the octopus and Ms allies. There- 
fore, although the brain of a fish as formed upon a type 
which by increase of size and complexity is destined in 
function* far to eclinse all other types of nenve-centre, we 
have £8^ observe th^ in its lowestf stag^. of evolution as 
presented to science in the fishes, this type is functionally 
ii^erior to* the invertebrate type, where this reaches ita 
V highest stage of evolution in the Hymenoptera. 

Emotions. 

Fish display emotions of^ear, pugnacity ; social, sexual,, 
and parental feelings*; anger, jealousy, play, and curiosity. 
So far the class of emotions is the same as that with which 
we have m^t in ants, and corresponds with that which is 
distinctive of the psychology of a child about four months 
old. I have not, however, any evidence of sympathy, 
which would be* required to make the list of emotions 
identical ; but sympathy may nevertheless be present. 

• Fear and pugnacity are too appaitent in fish to require 
specif proof. The social or gregarious feelings are strongly 
shown by the numberless species which swim in shoals, 
the sexual feelings are proved by courtships, and the 
parental by those species which build nests and guard 
their young. Schneider saw several species of fish at the 
Naples Aquarium protdfcting their eggs. In one case the 
male ip.ounted guard over a rock where the eggs were de- 

* posited, and'' swam with open mouth against intruders. 
The following accounts of the nidification of certain species 
of fist show that the parental instincts are not unlike 
those which obtain in birds, find are comparable in ppint of 
strength with the same •instincts as they 6ccur in ants, 
bees, and spiders. 

4gassiz remarks ' that* while examining the marine products 
Sargasso Sea, Mr. Mansfield picked up and brought to 
hi^i a round mass of sargassum^ about the size of the two 

* Silliman’s Amerioan Journal, Feb. 1872, 

• r « 
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fists , placed toother. The whole consisted, to alhappearance, 
of nothing but^lf-weed, the branchdb and leave^of which were, 
however, evidently knit together, and not merely ballad into a 
roundish mass. The elaltic threads which held the gulf-weed 
together wereb^ed at intervals, sometime^two or three beads 
being close together, or*a branch of them hanging from the 
cluster of thre^. This nest was full of eggs scattei^ throi^h- 
out the mass^ and not placed together in a cavity.. It was 
evidently the wori^of the Chironectea. This rocking fifSlt-cradle • 
is carried along as an undying arbour, affordiug at the same 
time protection and afterwards food for its living freight. It is 
suggested that the fish must have* used their pecifliar pectOIal 
fins when constructing this elaborate nest. 

The well-known tinker or ten-spined stickleback {Gaster^ 
08 teu 8 pungitiua) is one of our indigenous fish which constructs 
a nest. On May 1, 1864, a male ^ was placed in a well-estab. 
lished aquarium of moderate ^ze, to which, after three days, 
two ripe females were added. Their presence at once roused 
him into activity, and he soon began to build a nest of bits of 
dirt and dead fibre, and of growing confervoid filafiTfents, upon a 
jutting point of rock among some interlacing branches of 
Myriophylkm apicatum — all the time, however, frequently in- 
terrupting his laboTiys to pay his address to*t])e feipales. This 
was done in most vigorous fashion. He swijpming, by a series of 
little jerks, near and about the female, even pushing^against her . 
wijh open mouth, but usually not biting. After a little 
coquetting she responds and follows him, swimming just above 
him as he leads the way to the nest. When there, the male 
commences to flirt — ^he seems unaware of its situation, will not 
swim to the right spot, and the female, after a few inefiectual 
attempts to find the proper passage into it, turns tail to swim 
away, but is then viciously pursued hy the male. When he 
first courts the female, if she, not being reqdy, does ij^ot soon 
respond, he seems quickly to lose his temper, and, attacking* 
her with great apparent fury, drives her to seek shelter in some 
crevice or dark corner. The coquetting of the male near the 
nest, which seems due to the fact tliat he really has not quite 
finished it, at length terminates by his pushing his head well 
into the entrance of the nest, whild the female closely follows 
him, placing herself above him, and appai'ently much excited. 
As he withdraws, she passes into the nest, and pushes quite 
through it, after a very brief delay, during which she depb^^ 

her ova. llie male now fertilises the eggs, and drives the female 
• • 

‘ Ransom, Ann, and Mag, Nat, IRst., 1865, xvi., p. 449. 

• * i . B 2 • 
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away to a distance ; after patting dlwn the nest, he 
proceedi^in search of another female. The nem is built and the 
ova deposited in about twenty-four hours. Tne male continued 
to watch it day and night, and during the lig^t hours he also 
continually added to the nest. 

The marina fifteen-spined e>iicMehack(G(Z8tero8tev^ spinmhia) 
affords another instance of nest-constructing fishes. The places 
selected for their nest@ are usually harbours, or Some sheltered 
spots TO where pure sea water reach^. ^e fish either find 
growing, or even collect some of the softer kinds of green or red 
seaweed, aqil join them with so much of the coralline tufts 
{Jcmice) growing on the rocfi as will serve the purpose of afford- 
ing firmness to tiie structure, and constitute a pear-shaped mass 
five or hix inches long, and about as stout as a man’s fist. A 
thread, which is elastic and resembles silk, is employed for the 
purpose of binding the materials together ; under a magnifier 
it appeal's to consist of several strands connected by a gluey 
substance, which hardens by exposure to the water. ^ 

M. ( \‘U‘l^nnier, who has studied the habits of the Chinese 
butterfly- tish (Macropodus) in his private aquarium in Paris, 
where ho had some in confinement, observed that the male 
constructs a nest jof froth of considerable size, 16 to 18 centi- 
metres liori^ntftl diameter, and 10 to 12 ‘high. He prepares 
the bubbles in the air (which he sucks in and then expels), 

^ strengthorikig them with mucous matter from his mouth, and 
brings tln in into the nest. Sometimes the buccal secretion 
will fiiil him, whereupon he goes to the bottom in search of 
conferva^, which he sucks and bites for a little in order to stimu- 
late the act of secretion. The nest prepared, the female is in- 
duced to enter. Not less curious is the way in which the male 
brings t.lu^ eggs from the^ bottom into the nest. He appeal's 
unable I o carry them up in his mouth ; instead of this, he first 
swallows an abundant supply of air, then descending, he places 
' himseir h«‘nedth the eggs, and suddenly, by a violent contraction 
of the iiiiiscles in the interior of his mouth and pharynx, he ex- 
hales *tlir Mir which he had accumulated by the gills. This 
air, liiu Jy divided by the lamellae and fringes of the gills, 
escapes ill the form of twp jets of veritable gaseous powder, 
which elopes the eggs and raises them to the surface. In 
this niMtiu iivre the Macropodtos entirely disappeared in a kind 
of II list, and when this had dissipated he* reappeared with a 

> QiioMd’ from Francis Day, F.L.S., * Instincts and Emotions of Fish,* 
Jhim. L ’tnu. Soc.f vol. XV., pp. 36-7, where see for other cases of nest- 
bnilding aiiumg fish. ; ^ « 
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multitude of w-bubbles like Httle pl&arls dinging aD over his 
body.^ I • 

Again, in detailing Mr. Baker’s observations on the 
three-spined sticklebatsk, published in the philosophical 
Transactions, this author says : — 

It has been remarkQd that after the^'Ueposition of^the eggs « 
the nest was opened more to the action of tlife water, and the 
vibratory motion of the body of the male fish, hovering over its 
surface, caused a current of watei; to be propelled across 4he 
surface of the ova, which action was repeated almost continu- 
ously. After about ten days the nest was destroyed and the 
materials removed ; and now were seen the minute fry flutter- 
ing upwards here and there, by a movement half swimming, 
half leaping, and then falling rapidly again upon or between 
the clear pebbles of the shingle bottom.* This arose from their 
having the remainder of the yelk still attached to their body, 
which, acting as a weight, caused them to sink tha» moment the 
swimming efibrt had ceased. Around, across, and in every 
direction the male fish, as the guardian, continually moved. 
Now his labours became more arduous, and his vigilance was 
taxed to the utmost extreme, for the otW fiiA (two tench and 
a gold carp), some twenty times larger fhan himself, as soon 
as they perceived the young fry in motion, continhous^ used ‘ 
their utmost endeavours to snap them up. The courage of the 
little stickleback was now put to its severest test ; but, nothing 
daunted, he drove them all off, seizing their fins and striking 
yith all his strength at their heads and at their eyes. His 
care of the young brood when encumbered with the yelk was 
very extraordinary ; and as tins was giadually absorbed and 
they gained strength, their attempts to swim carried them to a 
greater distance from the parent fish ; his vigil^ce, Bowever,. 
seemed eveiywhere, and if they rose by the action of their fins 
above a certain height from the shingle bottom, orflittedjbeyond 
a given distance from the nest, they were immediately seized in 
his mouth, brought back, and gently puffed or jetted into their 
place again. The same care of th^ young, bringing them back 
to their nest up till about the sixth day after hatching, has 
been remarked by Dr. Hansom in thcT ten-spined stickleback 
(ff. jmnffztmay 

The well-known habit.of the lophobranchiate fish,, of 


> Idid. 
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incubatirig tbeir eggs \n their pouches, •also displays 
highly efiaborated parental feeling,^ M. Msso says that 
when the young of the pipe-fish^ are hashed out, the 
parents show thewi marked attachment, and that the 
pouch then serves them as a place of shelter or retreat 
from danger.® 

' M. rJiiTbonni^r has\ecorded how the ma^ of the curiously 
grotesque telescope-fish, a variety of Carassiua awratua (Linn.), 
acts as accoucheur to the female. Three males pursued one 
ferflhle whicl was heavy with spawn, and rolled her like a ball 
upon the ground for a distance of several metres, and continued 
this process without rest or relaxation for two days, until the 
exhausted female, who had been unable to recover her equili- 
brium for a moment, had at last evacuated* all her ova.^ 

That adult fish are ciipabte of feeling afifection for one 
another would seem to* be well established : thus Jesse relates 
how he once captured a female pike (Eaox lucius) during the 
breeding season, and that nothing could drive away the male 
from the spot at which he had perceived his partner slowly dis- 
appear, and whom he had followed to the edge of the water. 

Mr. Arderoii ^gave an account of how he tamed a dace, 
which would lie clo^ to the glass watching its master j and 
^subsequently how he kept two ruffs (Jicerina cernua) in an 
aquarium, where they became very much attached to g^e 
another. He gave one away, when the other became so miser- 
able that it would not eat, and this continued for nearly three 
weeks. Fearing his remaining fish might die, he sent for its 
former companion, and on the two meeting they became quite 

happy again. Jesse gives a similar account of two gold carp.^ 

• 

Anger is strikingly shown by many fish, and notori- 
•ously by sticklebacks when their territory is invaded by a 
neighbour. These animals display a strange instinct of 
appropriating to themselves a certain part of the tank in 
which they may be confined, and furiously attacking any 
other stickleback which piajf presume to crqss the imagi- 
nary frontier. Uunder such circumstances of provocation I 
have seen the whole animal change colour, and, darting at 

' ICaup, Catal, Lopho, Fish in Brit, Mus, 1856, p. i. 

* Yarrell, Brit, ^hes, 2nd ed. ii. p. 436. 

* Conipt. Betid., Nov. 4, 1872| p. 1127. 

* Phil. Trans. Royal Society, 1747. 

* F. Day, he. oit 
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the trespassed* show rage and fyry in every tiwvement. 
Of course, herj, as elsewhere, it is impossible tc^ be sure 
how far apparent expression of an emotion is due to the 
presence of tHht mental state which we recognise as the 
emotion in ourselves ;*but still the best* guide we have to 
follow is that of apparent expression. * 

Following* this principle, we are^,also entitled to at- 
tribute to fish the emdtions conducive* to pjay; fopifothing** 
can well be more expressive of sportive glee than many of 
their movements. As for jealousy, the fighjs of many 
male fish for the possession of females constitutes evi- 
dence of emotion which would be called by this name in 
the higher animals. Schneider, in his recent work already 
often quoted, says that he has observed a male fish {Labms) 
show jealousy only towards other individual males of his 
own species — chasing these away trim, the neighbourhood 
of his female, but not objecting to the approach of fish of 
other species. 

Curiosity is shown by the readiness, or even eagerness, 
with which fish will approach to exami^ie any unfamiliar 
object. So mucB is this the case that^fisljbrmen, like 
hunters, sometimes trade upon this fatuity: — 

• 

And the fisher, with his lamp 
And spear, about the low rocks damp 
Crept, and struck the fish which came 
To worship the delusive flame.' 

Stephenson, the engineer, on sinking lighted lanterns 
in the water, also found that fish Vere attracted to them.* 


Special Habits. 

0m 

As curious instances of special instincts in fish we may 
notice the well-known habit* of the angler {Lophius pis- 
€ator\ whicli conceals itself iiT mud and seaweed, while 
waving in the water certain filan^ents with which it is 
provided abover its snout. Otheft fish, attracted by these 
moving objects, approach, and are thereupon seized byJLbe 

‘ Shelley, lAnM wntten in the Ba/y of Lend. * 

. *»See ^miles, lAvee of Engineers^ vol. iii., p. 69. 
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angler. must also ^ude to the Chehilon rostratus, 
which sh^ts prey by means of a drop of water projected 
from the mouth with considerable force andTuneiiing aim.. 
The mark thus shot at is always some small object, such 
as a fiiy, at rest sflbove the surface «of the water, so that 
when suddenljr hit it falls into the water.* This remark-^ 
able instinct can only, I think, have originated as a 
^primordially intentiohal adjustment^ an^ as such shows a 
high degree of ihtelligence on the part of these fishes’ an- 
cestors. Moreover, the wonderful co-ordination of sight 
and* muscular movements inquired to judge the distance, 
to make due allowance for refraction, and to aim correctly, 
shows that the existing representatives are not unworthy 
of their ancestors. 

Several species of fish in different parts of the world 
have the habit of quitting pools which are about to dry 
up, and taking excursions across country in search of more 
abundant wartSer. Eels have this habit, and perform their 
migrations by night. Dr. Hancock, in the ‘Zoological 
Journal,’ gives an account of a species of Doras,, the indi- 
viduals of which«are about a foot in length, and travel by 
night in large shoals, or ‘ droves,’ when thus searching for 
water. A strong serrated arm constithtes the first ray of 
the pecCbral fin; and, using this as a kind of foot, the animal 
pushes itself forward by means of its tail, thus moving 
nearly as fast as a man can walk. Another migrating fish 
{Hyd/rargzra) was found by thousands in the fresh waters*' 
of Carolina by Bose. It travels by leaps, and, according 
to Bose, always directs itself towards the nearest water^ 
although he purposely placed them so that they could not 
sfee it. • 

But perhaps the strangest among this class of habits 
is that of the climbing perch {Perea scandena)^ first dis- 
covered by Daldorff in Tranquebar; for this animal not. 
only creeps over land, but* even climbs the fan palm in 
search of certain Crustacea which form its food. In climb- 
ing it uses its open gill-covers as hands* wherewith to 
siyg|Ad itself, while it deflects its tail laterally upwards sa 
as to bring to bear upon thebark,certain little spines with 

1 See * On the Jacnlator-Fish,’ by Schlosser, Phih Traf*, 1764. 
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which its anal ‘%11 is provided ; it/ then pulses ^tself up-. 

wards by straightening the tail, while it closes the gill- 
covers not to prevent ^ogress, and so on. Sir E. Tennent,. 
however, without disputing the evidence that these fish 
do climb trees, says,—* ^ 

The probability is, as suggested by Buchanan, that the 
ascent which ‘was witnessed by Daldo^ was accidental, and 
ought not to be regarded as the habit of the aQimal.^ ^ 

A great number of species of fish perform migrations. 
In relation to intelligence, the •most interesting of thSse 
is the migration of salmon, which annually leave the sea 
to spawn in rivers, though there is some doubt whether 
the same individuals spawn every year. There is no doubt, 
however, that the same individuals frequently, though not 
invariably, revisit the same rivergf for their successive 
spawnings. This fact may be due either to the remem- 
brance of locality, similar to that which is unquestionably 
manifested by birds, or to the salmon not swimming far 
along the coast during other seasons of the year, and there- 
fore in the spawning season when seeking river happen- 
ing to hit upon the same one. The latter hypothesis is 
one which Mr. Herbert Spencer tells me he is -inclined to 
adbpt, and, being a salmon-fisher, he has paid attention to 
the subject. He informs me of an observation by a friend 
of his own, who saw a salmon, when about to spawn, swim- 
.ming along the coast-line, and all round a boathouse, 
apparently seeking any stream that it might first en- 
counter. • 

The distances up rivers to which salmon will swim in 
the spawning season is no less surprising thjfti the energy* 
with which they perform the feat, and the determination 
with which they overcome* all obstacles. They reach 
Bohemia by the Elbe, Switzerland by the Bhine, and, 
which is much more wonderful, the Cordilleras of America 
by the Maragnon. 

They employ duly three months in ascending to the soiproes 
of the Maragnon (a journey of 3,000 miles), the cun*ent^ 
which is remarkably rapid, ^hich is at the rate of nearly fo^y 

^ • Natural History of CeyloUt p. 361. 
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miles a dajr f iQ a smooth Hream or lake their progress ^ould 
increase in a fourfold ratio. Their tail is a very^powerful organ, 
and its muscles have wonderful energy ; by placing it in their 
mouths they make of it a very elastic spring, Cor letting it go 
with violence they faise themselves in^ithe air to the height of 
from twelve td* fifteen feet, and so clear the cataract that impedes 
their course : if they fail in their first attempt, they continue 
..their efEb]^ till they have accomplished it.^ *' 
s * • 

General Intelligence. 

^With reference to thd general intelligence of fish, 
allusion may first be made to their marked increase of 
wariness in waters which are much fished. This shows no 
small degree of intelligence, for the caution is proved to 
be the result of observation ^by the fact that young trout 
under such circumsttinces are less wary than old ones. 
Moreover, many fish will abandon old haunts when much 
disturbed. ''Again, according to Kirby, the carp thrusts 
itself into the mud in order that the net may pass over it, 
or, if the bottom^ be stony, makes great leaps to clear it. 

At the Andi&an Islands fish are captdred by the convicts 
by means of weirs fiked across the openings of creeks. After 
* existing a Week or so, it is observed that captures invariably 
cease; and it is believed that such is due to barnacles, dsc., 
clustering on to the wood of which they are composed. It does 
not seem improbable that the fish have learned to avoid a loca- 
lity out of terror at those which enter but do not again return^* 

Lacep^de^ relates that some fish, which had been kept 
for many years in a bhsin of the Tuileries, would come 
when called by their names. Probably it was the sound 
‘of the voice 'and not the articulate words to which they 
responded ; for Lacep^de also relates that in many parts 
of Germany trout, carp, and tench were summoned. to 
their food by the sound of a.bell ; and the same thing has 
been recorded of various fish in various localities, notably 
by Sir Joseph Banks, who used to collect his fish by sound- 
ing a bell.^ * ‘ 

Kirby, HiM. HaUU amd ImtvMSts rf Aimnals, vol. i. p. 119. 

. > F. Lay, loo, eit, * des Poits., Inttwl,, cxxx. 

* For sundry other similar cases see Mr. Day’s excellent paper 
already quoted. ^ ^ . 
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In ^Nature ’ (vol. xi., p. 48 /Mr, Mitciiell 'gives the 
following instence of intelligence on the part Af a small 
perch. Having one cby disturbed its nest full of young 
fry, Mr. Mitchell next day went to k)ok for the nest; 

‘ but we searched in vain for the fish and hir young. At 
length, a few, yards further up stream, we discovered the 
parent giiafding her fry with jealcnis care in ^ a, cavity^ 
scooped out of tSie coarse sand. . . . This is th^ first and 
only instance that has come under my notice of a fish 
watching over her young, and conveying them, when 
threatened with danger, to some other place.’ 

In ‘Nature’ (December 19, 1878) there is also pub- 
lished a communication which was made by Mr. J. Faraday 
to the Manchester Anglers’ Association, concerning a skate 
which he observed in the aquarium ,of that town : — 

A morsel of food thrown into the tank fell directly in an 
angle formed by the glass front and the bottom. - The skate, a 
large example, made several vain attempts to seize the food, 
owing to its mouth being on the underside of its head and the 
food being close to.the glass. He lay quite? still for a while as 
though thinking, then suddenly raised himsmf into a slanting 
posture, the head inqjined upwards, and the under surface of ^ 
thjB body towards the food, when he waved his broad expanse of 
fins, thus creating an upward current or wave in the water, 
which lifted the food from its position and carried it straight to 
his mouth. 

It will be observed, however, that this observation is 
practically worthless, from the observer having neglected 
to repeat the conditions in order to show that the move- 
ments of the fish were not, in their adapt^^tion *to these 
circumstances, purely accidental. Therefore I should not 
have alluded ix> this observation, had I not found*that it 
has been quoted by several writers as a remarkable display 
of intelligence on the part of th^ fish. 

I must not take leave of this class without making 
some allusion to the alleged habits of the so-called ‘ pilot- 
fish,’ and also to those of ‘ thresher ’ and ‘ sword-fish.’ I 
class these widely different habits together because ohey 
are alike in being dubious ; different observers give differ- 
ent ac«jCOUDts, ^nd. therefore, until more information is^ 
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forthcoming; must suA^end our judgment with regtod 
to the habits in question. The following c^scribes what 
these habits are believed by many observers to be. 

Captain Eichar^s, E.N., says that he sa^ a blue shark 
following a bajt which was thrown bht to him from the 
ship. The shark, which was attended by four pilot-fish, 
repeatedly approached the bait; but every time he did so 
^ne of the latter rushed in and prevented him. After a 
time the shark swam away; but when he had gone a con- 
siderable diptance, he turned back again, swam .quickly 
after the vessel, and before the pilot-fish could overtake 
him, seized the bait and was caught. While hoisting 
him on board, one of the pilots was seen to cling to his 
side until above water, when it*dropped off. All the pilots 
then swam about for a time, as if searching for their 
friend, ^with every apparent mark of anxiety and distress.’^ 
Colonel Smijjh fully corroborates this observation; but 
Mr. Geoffrey, on the other hand, saw a pilot-fish take great 
pains to bring a shark to the bait.® Probably the truth is 
that the pilot-fish attend the shark in order to obtain the 
crumbs that tall from his feasts, and that the cases in which 
^they appear to preveint his taking the bait are without any 
psychological significance. 

With regard to the alleged co-operation of the thresh- 
ing and sword-fish in the destruction of whales, all that 
can be said is that the statements, although antecedently 
improbable, are sufficient in number not to be ignored. 
Mr. Day appears to accept the evidence as adequate, and 
gives the following cases : — 

<• t 

Captain Arh, in a voyage to Memel in the Baltic, gives the 
following interesting narrative : — One morning during a calm, 
when n^ the Hebrides, all hands were called up at 2 a.m. to 
witness a battle between several of the fish called threshers or 
fox-sharks {Alopeciaa wilpe8\ and some sword-fish on one side, 
and an enormous whale on the other. It was in the middle of 
the summer; and the weather being clear, and the fish close to 
.the vessd, we had a fine opportunity of witnessing the contest. 
Aii^ioon as the whale’s back appeared above the water, the 

^ ' Cnv., Anim, Kingd. z. p. 636. 

• F. Day, ho, eit, ^ . 



FISH— GENERAL mTELLIGENCE. 253 

thresliers spru^ng several yards ^to the air descended with 
great violence upon the object of their rancor, ai^d inflicted 
upon him the iaost severe slaps with their long tails, the sounds 
of which resei^bled thelreports of muskets fired at a distance. 
The sword-fisn in their turn attacked the distressed whale, stab- 
bing from below : and* thus beset on all sides and wounded; 
when the poor creature appeared, the water around him was 
dyed with blcod. In this manner the^ continued tormenting 
and wounding hi^i for many hours, until we ^ost siglttbf himf' 
and I have no doubt they in the end completed his destruction. 

The master of a fishing-boat has recently observed that the 
thresher-shark serves out the whales, the sea sometimes bSing 
all blood. One whale, attacked by these fish, once took refuge 
under his vessel, where it lay an hour and a half without moving 
a fin. He also remarked having seen the threshers jump out of 
the water as high as the mast-head and down upon the whale, 
while the sword fish was wounding hi^ from beneath the two 
sorts of fish evidently acting in concert. 
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^JHAPTER Ef. 

( 

BATRAGHIANS AND REPTILES. 

Olf the intelligence of frogs and toads very little has to 
be said. Frogs seem to have definite ideas of locality; 
for several of my correspondents inform me that they have 
known cases in which these animals, after having been 
removed for a distance of ?00 or 300 yards from their 
habitual haunts, retmned to them again and again. This, 
however, may I think perhaps be due to these haunts 
having a moistness which the animals are able to perceive 
at a great distance. But be this as it may, certainly the 
distance at which frogs are able to perceive moisture is 
surprising. ^ Thus, for instance. Warden gives a case in 
which a pond containing a number of frogs dried up, and 
the frogs thereupon made straight fdr the nearest water, 
although this was at a distance of eight kilometres.^ 

A curious special instinct is met with in the toad Bufo 
obatetricans^ from which it derives its name ; for the male 
here performs the function of an accoucheur to the female, 
by severing from her body the gelatinous cord by which 
the ova are attached. 

Another special instinct or habit manifested by toads 
is described by M. Duchemin in a paper before the 
Academy of Sciences at Paris.* The habit consists in the 
killing" of carp by squatting oh the head of the fish and 
forcing the fore-feet into its eyes. Probably this habit 
arises from sexual excitement on the part of the toads. 

I have one case, communicated to me by a corre- 
spondent, of a frog which learnt to know her voice, and to 
cjjide when called. As fish will sometimes do the same 

^ * Accmnt of the United States, toI. ii., p. 9. 

* April 11, 1870. 
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thing, the account is sufficiently credible *for me to 
quote : — ^ ,, 

1 used to omn the gate in the railings round the pond, and 
call out ^ Tommy ’ (the^ nanm I had giv^n it), and the frog 
would jump out from thh bushes, dive into the water, and swim 
across to me — get on my hand sometimes. When 1 called 
‘Tommy,* it, would nearly always come, ^whatever the time of 
day, though it waj only fed after breakfast ; but it seemed quito 
tame. 

A very similar case is recprded by Mr. Pennent J of 
a toad which was domesticated for thirty-six years, and 
knew all his friends. 

There is no doubt that frogs are able to appreciate 
coming changes of weather, and to adapt their movements 
in anticipation of them; btit these facts show delicate 
sensibility rather than remarkable intelligence. 

The following observation of Edward, the Scottish 
naturalist, however, shows considerable powers of observa- 
tion on the part of frogs. After describing the great 
noise made by a number of frogs on a moonlight night, 
he says : — ' 

Presently, when the whole of the vocalists had ?reached their 
highest notes, they became hushed in an instant. I wastimazed 
at this, and began to wonder at the sudden termination of the 
concert. But, looking about, I observed a brown owl drop 
down, with the silence of death, on to the top of a low dyke 
" close by the orchestra.* 


Reptiles. 

Like the other cold-blooded Vertebrata, the reptiles are 
characterised by a sluggishness and low development of 
mental power which is to some extent proverbial. “Never- 
theless, that some members of the class present vivid 
emotions is not to be questioned. Thus, to quote from 
Thompson : — 

The common guana {Lacerta iguibna) is naturally extremely 
gentle and harmless. Its appearance, however, is much ag&st 

> See Bingley, Aninml Biography, vol. ii., p. 406. 

* l^ilcs, Life of Edward*, p. 124. 
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it, especially yrhen. agitalLd by fear or anger. Its eyes' then 
seem on firo ; it hisi^ like a serpent, swelk out the pouch 
under its throat, lashes about its long tail, erects the scales on 
its back, and extending its wide jawii, holds its head, covered 
over with tubercles, in a menacing attitude. The male, during 
the spring of 'che year, exhibits great attachment towards the 
female. Throwing aside his usual gentleness of character, he 
defends her even with fury, attacking with undaunted courage 
every animal that seems inclined to injure h^r ; and at this time, 
though his bite is by no means poisonous, he fastens so firmly, 
that it is necessary either to^kill him or to beat him with great 
violence on the nose, in order to make liim quit his hold.^ 

Several species of snake incubate their eggs and show 
parental affection for their young when they are hatched 
out; but neither in these nor in any other of their 
emotions do the reptiles appear to rise much above the 
level of fish. The case, however, which I shall after- 
wards quote, of the tame snakes kept by Mr. and Mrs. 
Mann, seems to show a somewhat higher degree of emo- 
tional development than could be pointed to as occurring 
in any lower V^itebrata. Moreover, according to Pliny, 
so much affection subsists between the male and female 
asp, that when the one is killed the ether seeks to avenge 
its death; and this statement is so far confirmed— or 
rather, its origin explained — ^by Sir Emerson Tennent 
that he says when a cobra is killed, its mate is often found 
on the same spot a day or two afterwards. 

Passing on to the general intelligence of reptiles, we 
shall find that this also, although low as compared with 
the intelligence of birds and mammals, is conspicuously 
higher than that of fish or batrachians. 

Taking first the case of special instincts, Mr. W. F. 
Barrett, in a letter to Mr. Darrin, bearing the date May 6, 
1873, and contained among the MSS. already alluded to, 
gives an account of cutting open with a <penknife the 
egg of an alligator just about to hatch. The young 
animal, although bUild,^* instantly laid hold of the finger, 
and^ attempted to bite.’ Similaily, Dr. Davy, in his ‘ Ac- 
cUfint of Ceylon,’ gives an interesting observation of his 
o^n on a young crocodile, whibh he cut out of the egg, 

^ PosHotu of Aniinals, -p. 229. • 
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.and which, as foon as it escaped,^ started in«a direct 
line for a ne^hbouring stream. Dr. Davy placed his 
stick before it to try to make the little animal deviate 
from its cour^ ; but It stoutly resisted the opposition, 
and raised itself into ^ posture of offence, just as an older 
ani Tnal would have done. 

Humboldt* made exactly the saine observation with 
regard to young turtles, and he remalxks tlj^at as the young^ 
normally quit the egg at night, they cannot see the water 
which they seek, and must therefore be guid.9d to it Jby 
•discerning the direction in which the air is most humid. 
He adds that experiments were made which consisted in 
putting the newly hatched animals into bags, carrying 
them to some distance from the shore, and liberating them 
with their tails turned towards the water. It was in- 
variably found that the young animals immediately faced 
round, and took without hesitation the shortest way to 
the water. 

Scarcely less remarkable than the instincts of the 
young turtles are those of the old ones.. Their watchful 
timidity at the tifne of laying their eggs isi thus described 
by Bates : — ^ 

^ Great precautions are obliged to be taken to avoid disturb- 
ing the sensitive turtles, who, previous to crawling ashore to 
lay, assemble in great shoals off the sand-bank. The men during 
this time take cai’e not to show themselvas, and warn off any 
• ^sherman who wishes to pass near the place. Their fires are 
made in a deep hollow near the bordoi's of the forest, so that the 
smoke may not be visible. The passage of a boat through the 
shallow waters where the animals are congregated, or the sight 
x)f a man or a fire on the sand-bank, would prevent the turtles 
from leaving the water that night to lay their eggs ; and if the 
causes of alarm were repeated, once or twice they would»foi*sake 
the praia for some other quieter place. ... 1 rose from my 
hammock by daylight, shivering with cold — a praia, on account 
of the great i^iation of heat in th6 night from the sand, being 
towards the dawn the coldest place that can be found in this 
climate. Cardosa) and the men were already up watching the 
tui’tles. The sentinels had erected for this purpose a stage c*bqut 
:fifby feet high, on a i&ll tree neai’ their station, the ascent to which 
was by a roughly made ladder of woody lianas. They are ena- 
bled, by observing the turtles from this watch-tower, to ascertain 

S 
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the date of sucf^sive depcSaits of eggs, and thus guide the coxn- 
mandantc in fixing the time ||jr the general invitation to the* 
Ega people* The turtles lay^eir eggs by night, leaving th& 
water, when nothing disturbs them, ill. vast crAwds, and crawl- 
ing to the central sLad highest part of j^e praia. These places 
are, of course^ the last to go under water when, in unusually 
wet seasons, the river rises before the eggs are ^hatched by the 
heat o( the sand. On^ could almost believe, from' this, that the 
' animals hsed forethought in choosing a plac^; but it is simply 
one of those many instances in animals where unconscious 
habit has tjie same result as conscious prevision. The hours- 
beween midnight and dawn are the busiest. The turtles ex- 
cavate with their broad webbed paws deep holes in the fine ' 
sand : the first comer, in each case, making a pit about throe 
feet deep, laying its eggs (about 120 in number) and covering 
them with sand ; the next making its deposit at the top of that 
of its predecessor, and so on until every pit is full. The whole 
body of turtles frequenting a praia does not finish laying in less 
than fourteeij, or fifteen days, even when there is no interrup- 
tion. When all have done, the area (called by the Brazilians 
taholeiro) over which they have excavated is distinguishable 
from the rest of thp praia only by signs of the sand having been 
a little distu^'bedfl^ 

The saijie naturalist says of the alligator, — 

Th^ little incidents show the timidity and cowardice 
(? prudence and caution) of the alligator. He never attacks 
man when his intended victim is on his guard; but he is 
cunning enough to know when this may be done with impunity 
Of this we had proof a few days afterwards, 

Of the alligator, Jesse writes ; ® — 

But a mo^b singular instance of attachment between two 
animals, whose natures and habits were most opposite, was re- 
lated tQ. me by a person on whose„veracity lean place the great- 
est reliance. He had resided for nine years in the American 
States, where he superintended the execution of some extensive 
works for the American Government. One of th*ese works con- 
sisted in the erection of a beacon in a swamp in one of the rivers, 

\^ffaturaUgt on the Amaaon^ pp. 286-6. 

^ JHd. The astonishing facts relating to the migration of turtles- 
inthe laying season will be treated under the general heading * Migia- 
tioti ’ in my forthcoming work. 

• Qleaningit vol. i., pp. 163-4. 
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where he caught a young alligator./ This animal he made so 
perfectly tame that it followed ^m about the hluse like a dog, 
scrambling up flie stairs after HBq, and showing much affection 
and docility. !|ts greatifavourite, however, was a cat, and the 
friendship was mutual.^* When ihe cat was reposing herself 
before the fire (this was at New York), the allig^,tor would lay 
himself down, place his head upon the cat, and in this attitude 
go to sleep, elf the cat was absent the. alligator was restless; 
but he always app^ared*happy when the cat w^ near him. Thff 
only instance in which he showed any ferocity was in attacking 
a fox, which was tied up in the yard. Probably, however, the 
fox resented some playful advances which the other had mftde, 
and thus called forth the anger of the alligator. In attacking 
the fox he did not make use of his mouth, but beat him with so 
much severity with his tail, that, had not the chain which con- 
fined the fox broken, he would probably have killed him. The 
alligator was fed on raw fiesb, and sometimes with milk, for 
which he showed a great fondness. In cold weather he was 
shut up in a box, with wool in it ; but, having been forgotten 
one frosty night, he was found dead in the morfiing. This is 
not, I believe, a solitary instance of amphibia becoming tame, 
and showing a fondness for those who have been kind ^ them. 
Blumenbach mentions that crocodiles ha'/ejbeen tamed ; and 
two instances have occurred under my observation of toads 
knowing their benefactors, and coming to meet theyn with con- i 
siderable alacrity. • 

With regard to the higher intelligence of reptiles, I 
may quote the following instances. 

, • Three or four different correspondents tell me of cases 
which they have themselves observed, of snakes and 
tortoises unmistakably distinguishing persons. In one of 
these cases the tortoise would come to the caU of the 
favoured person, and when it came would manifest itS 
affection by tapping the boot of this person with its mouth; 

‘ but it would not answer anyone else.^ A separation of 
some weeks did not affect th^ memory of this tortoise for 
his friend.^ • • 

' The tortoise which has gained such immortal celebrity by having 
faUen under the observation of the author of the Natmal HUtory ^ 
Selbame, likewise distinguished persons in this way. For * whsiflever 
the good old lady came in sight, who had wailed on it for more i/Geui 
thirty years, it always hobbled with awkward alacrity towards^ its 
benefactress, whilst to strangers it was altogether inattentive.* 
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The inter^ting observation 6n the intelli- 

gence of onakes shows, not o^y that these aiiimals are well 
able to distinguish persons, and th^t they remember their 
friends for a period of at least six weekr, but also that 
they possess an intensity of amiabte emotion scarcely to 
be expected in this class. Clearly the snakes in question 
were not only perfectly tame, but entertained a remark- 
Sible affection fqf those who tended And petted theDou The 
facts were communicated to me by Mr. Walter Severn, the 
weJl-knowA. artist, who was a friend of Mr. and Mrs. Mann, 
the gentleman and his wife to whom the snakes belonged. 
Mr. and Mrs. Mann having got into trouble with their 
neighbours on account of the fear and dislike which their 
pets occasioned, legal proceedings were instituted, and so 
the matter came before the public. Mr. Severn then 
wrote a letter to the TimeSy in order to show that the 
animals were harmless/ From this letter the following is 
an extract : — 

I happen to know the gentleman and lady against whom a 
complaint h^ he^n made because of the snakes they keep, and 
I should like to give a short account of my lirst visit to them. 

Mr. M., after we had talked for a little time, asked if 1 had 
any fear of snakes^ and after a timid ‘Ko, not very/ from me, he 
produced out of a cupboard a large boa-constrictor, a python, 
and several small snakes, which at once made themselves at 
home on the writing-table among pens, ink, and books. 1 was 
at first a good deal stalled, especially when the two large snakep 
coiled round and round my friend, and began to notice me with 
their bright eyes and forked tongues; but soon finding how 
tame they were, I ceased to feel frightened. After a short time 
.Mr. M. expres§ed a wish to call Mrs. M., and left me with the 
boa deposited on an arm-chair. I felt a little queer when the 
animal .began gradually to come pear, but the entrance of my 
host and hostess, followed by two charming little children, put 
me at my ease again. After the first interchange of civilities, 
she and the chil&en went ao once to the boa, ana, calling it by 
the most endearing names, allowed it to twine itself most grace- 
fully round about them. J. sat talking for a Jong time, lost in 
wonder at the picture before me. Two beautiful little girls 
with their charming mother sat before me with a boa-constrictor 
(as thick I'ound as a small tree) twining playfully round the 
lady’s waist and neck, and forming a kind of turban round her 
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head, eiq)ecting to be petted and nlade much^f 'like a kitten. 
The children (^ver and over again took its head in llheir hands 
and kissed its mouth, pushing aside its forked tongue in doing 
so. The aniidal seemed much pleased, but kept turning its 
head continually towards me with a curious gaze, until I allowed 
it to nestle its head for a moment up my sleeve.* Nothing could 
be prettier than to see this splendid serpent coiled all round 
Mrs. M. whDe she moved about the room, and whep ^e stoo^i! 
to pour out our*coffee. He seemed to adjhst his weight so 
nicely, and every coil with its beautiful marking was relieved 
by the black velvet dress of the, lady. It was k>ng before 1 
could make up my mind to end the visit, and I returned soon 
after with a fnend (a distinguished M.P.^), to see my snako- 
taming acquaintance again 

These (the snakes) seemed very obedient, and ^r^mained in 
their cupboard when told to dq so. 

About a year ago Mr. and Mrs. M.^7ere away for six weeks, 
and left the boa in charge of a keeper at the Zoo. The poor 
reptile moped, slept, and refused to be comforted^ but when his 
master and mistress appeared he sprang upon them with delight, 
coiling himself round them, and showing every symptom of in- 
tense delight.^ ^ ^ ^ 

The end of this python was remftrkable and pathetic.^ 
Mr. Severn tells me* that some years after he had published* 
t&e above letter Mr. Mann was seized with an apoplectic 
lit. His wife, being the only other person in the house at 
the time, ran out to fetch a doctor. She was absent about 
•ten minutes, and on returning found that the serpent 
during her absence had crawled upstairs from the room 
below into that where her husband was lying, and was 
stretched beside him dead. Such being this fadt, we ar^ 
left to speculate whether the double seizure of the man 
and the snake was a me{e coincidence, or whether the 
sight of its stricken master, acting on the emotions of a 
possibly not healthy animal, -precipitated its death. Look- 
ing to the extreme suddenness *of the latter, as well as to 
the fact of the animal having pined so greatly for his 
friends while it was confined at* the Zoological Garins, 
I think the probability rather points to the death of the 

• • 

1 This gentleman was Lord Arthur Bussell. 

• Tl|e July 25 , 1872. • 
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animal haViiig«4)een accekrated by emotional shock. But 
of course^tfae question is an open one. t 

So much for the power of reptiles to pstablish such 
definite and compbte associations lis are required for the 
recognition ot persons -associations,* however, to which, as 
we have seen, frogs, and even insects may attain. As for 
other associations, *a i^orrespondept writes to me : — 

I believe tortc^es are able to establish a definite association 
between particular colours on a flat surface and food. Only tbe 
day^before reading your article on animal intelligence I noticed 
tbe endeavours of a small tortoise to eat the ydlow flowers of 
an inlaid writing-table, and I have often remarked the same 
recognition with regard to red. 

Lord Monboddo relates the following anecdote of a 
serpent : — ^ * 

I am well informed of a tame serpent in the East Indies, 
which belonged to the late Dr. Vigot, and was kept by him in 
the suburbs of Madras. This serpent was taken by the French, 
when they invested Madras in the late war, and was carried to 
Pondicherry in a close carriage. But from thence he found his 
way back a^ain to his old quarters, which' it seems he liked 
better, though Madras is distant from Pondicherry about one 
hundi^ miles. This information, he adds, 1 have from a lady 
who then was in India, and had seen the serpent often before 
his journey and after his return. 

Considering the enormous distances over which turtles 
are able to find their way in the season of migration, this . 
display of the homing faculty to so great a degree in a 
serpent is not to be regarded as incredible. 

Mr. E. L. Layard, in his ‘ Kambles in Ceylon ’ says 
of the cobra — 

I once watched one which had thrust its head through a 
narrow aperture and swallowed one {i,e, a toad). With this 
encumbrance be could not withdraw himself. Finding this, he 
reluctantly disgorged the precious morsel, which began to move 
off. This was too much for snake philosophy to bi^, and the 
toad was again seized ; imd again, after violent efforts to escape, 
wakiihe snake compelled to part with it. This time, however, 
a lesson had been learnt, and the toad was seized by one leg, 
withdrawn, and then swallowed in triumph. 

I See Annas, and Mag. of Nat. 2nd series, vol.'iz., p 333. 
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Mr. E. ,C. Buck, B.C.S., say?>in ‘NatoeJ (vol. viii., 

p.303);— , • 

I have mtafissed exactly a similar plan pumued by a large 
nnmber of Ga^wOTtK^M, wMch had beep lying or swimming 
lifter of ^ g ^ moiSh of a small stream 

wmch they jy K across the strf*eam, which was 

*>!^°?t^nt^vards wide. They ha.d to form a double line, as 
about yV f-_ all in a yTi gln line. Thsy then sufam 

do^y^i^ tte shallow stream, driving the fish before ^em, and 
I »w tX or three fish caught before th^ disappeared. 

An account of reptile psycKology wo^d be incomplete 
witdut some reference to.the alleged facts of si^s 
farming other animals by ‘ fascination,* and being them- 
selves charmed by the arts of music, &c. pie 
. on £th subjectsls conflicting, and especi^y 
to the fescination of other animals by snakes. Thus . 

Mr Pennant says that this snake (ratfle-si^) will fr^ 
/inATitlv lie at the bottom of a tree on which aVlid^ref i® ^ted. 

his eX onhe animal, and from t^t moment it can- 
He fixes liis y . • outcry, which is sir well known 

SS^tTro^r-by on hearing it, immediately knows that 'a snake 
The sQuirrel ^ up the tree a little way, comes 

A *"^in aen^^up, and Afterwards comes still lower, 
down a^, then go p, ^ jtg eyes 

‘w^^he^sSuhrel, a^d his attention is so entirely teken up, 
fixed on. tn <1 . , . v, anDroaching may make a considerable 

noise mthout so inu mouth 

comes lower and f l«8t l^F ^e Valiant confirm^ 

Tto.|»jrf«h.bW 
.^es, gazmg rt^y I ^ power of movmg awayj 

^ wh^le^tbe wty killed the snake, it (i.e. the bird^^ 
andwhmone P«r entirely from fear; for, 

found .. a^ppei^ not to have recmved the slight^ 

woS‘“tJs 
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he observ^df.a small mouke in similar agonismg oonvulaions^. 
about twg yarcE from a snake, whose eyes we^ intently fixed 
upon it ; and on frightening away the reptile, and taking up the 
mouse, it expired in his hand.^ ^ 

Many other observations, more br less similar, might 
be quoted ; but, on the other hand. Sir Joseph Fayrer 
tells me that ^ fascination is only fright ; ’ aiid«this appears 
‘to be the- opinio^i of ‘all persons who hawe had the oppor- 
tunity of looking into the subject in a scientific manner ► 
The truth probably is that small animals are occasionally' 
much alarmed by the sight of a snake looking at them,, 
and as a consequence of this more easily fell a prey. In 
some cases, it is likely enough, strong terror so unnerves 
the animal as to make it behave in the manner which 
the witnesses describe ; in nr.aking half-palsied efforts to* 
escape, it may actually fall or draw nearer to the object of 
its dread. Perhaps, therefore, Dr. Barton, of Philadelphia, 
is a little tod severe on previous observers when he says 
that— 

The report of this fascinating property has had its rise in nothing 
more than tH^ fe^&s and cries of birds and other animals in 
the protection of their nests. . . . The result of not a little 
' attention had taught me that there is but one wonder in the 
business — the wonder that the story should ever have been 
believed by any man of understanding and observation. 

But, be this as it may, it is certainly remarkable, as 
Sir J. Fayrer in his letter to me observes, ‘ how little fear 
some animals show until the moment that they are seized 
and struck.’ 

As for snake-charming, the facts seem to be that 
cobras and other serpents are attracted by the sound of a 
pipe to «creep out of their hiding-places, when they are 
captured and tamed. It is certain that the fangs are not 
always drawn, and also that "from the first . moment of 
capture, before there has ^been time for any process of 
training, a real snake-charmer is able to make the reptile 
‘ dapce.’ Thus, for instance, Sir E. Tennent publishes the 
following letter from Mr. Beyne. After describing all his 

>«»Thompson, PcutUms of Animalt, p. Il8; see also Buiglej, Animat’ 
Biography i vol. ii., pp. 447-8. • 
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precautions to*ensure that the snaie-charmexhaddio tamed 
snakes concealed about his person, Mr. Beyne iproceeds 
to tell how he made the man accompany him to the jungle, 
where, attracted by th^ music of a pipe which the man 
played, a large cobra* came from an ant-hill which Mr. 
Beyne knew it to occupy : — * 

On seeing the man it tr^ed to escap^^ but he caught it by, 
the tail and kept swinging it round until* we rcSuihed the 
bungalow. He then made it dance, but before long it bit him 
above the knee. He immediately bandaged the leg above jihe 
bite and applied a snake-stone to the wound to extract the 
poison. He was in great pain for a few minutes, but after that 
it gradually went away, the stone falling off just before he was 
relieved.^ 

Thus the only remarkable thing^about the charming of 
a freshly caught snake seems to be that the charmer is 
able to make the animal Mance’ — for thc^fact of the 
snake approaching the unfamiliar sound of music is not in 
itself any more remarkable than a fish approaching the 
imfamiliar sight of a lantern. It does not, however, ap- 
pear that this dancing is anything more tTian*some series 
of gestures or moveijients which may be merely the expres- 
sions, more or less natural, of uneasiness or alarm. • Any- 
thing else that charmed snakes may do is probably the 
result of training ; for there is no doubt that cobras admit 
of being tamed, and even domesticated. Thus, for instance, 
•Major Skinner, writing to Sir E. Tennent, says : — 

In one family near Negombo, cobras are kept as protectors, 
in the place of dogs, by a wealthy man who, has alw^s large 
sums of money in his house. But this is not a jK)litary case o5 
the kind. . . . The snakes glide about the house, a terror to 
the thieves, but never attempting to harm the inmates^ 

Thus, on the whole, wen^^,y accept Dr. Davey’s opinion 
— who had gbod opportunities for observation — ^that the 
snake-charmers control the cobras hj working upon the 
well-known timidity and reluctance* of these animals to- 
use their fangs till they become virtually tame. 

> Ncstwral EUMry of Ceylon, p. 314. 
s Tennent, he, eit., p. 299 
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^ CHAPTER X: 

BIRDS. 

Adequately to treat of the intelligence of birds a separate 
volume would be required ; here it must be enough to 
•deal with this class as I shall afterwards deal with the 
Mammalia — namely, by giving an outline sketch of the 
more prominent features of their psychology. 

^ Memory. 

The memory of birds is well developed. Thus, although 
we are much in the dark on the whole subject of migration 
— so muchvso thht I reserve its discussion with all the 
problems that this .presents for a separate chapter in my 
next work— we may at least conclude that the return of 
the same pair of swallows every year to the same nest must 
be due to the animals remembering the precise locality of 
their nests. Again, Buckland gives an account of a pigeon 
which remembered the voice of its mistress after ap. 
absence of eighteen months ; ^ but I have not been ablrf^ 

^ CwrioaitieSt &c., p. 126 . Wilson also, in his AToeriom Ornithology, 

, gives the loUo wing sufficiently credible account of the memory of a crow#— 
A gentleman wLo resided on the Delaware, a few miles below Eastqn, fa^d 
raised [reared] acrow,with whose tricks and society he used frequently 
to amus^Limself. TMs crow lived j>ong in the family, but at length 
disappeared, having, as was then supposed, been shot by some va^iwt 
gunner, or destroyed by accident. About eleven months after this, m . 
the gentleman one morning, in^company with several qthers, was stand- 
ing on the river shore, a number of crows happened to pass by ; one of 
them left the flock, and flying directly towards the company, alighted 
on the gentleman's shoulder, and began to gabble away with great 
volubility, as one long-absent friend naturally enough does on meeting 
.another. On recovering from bis surprise the gentleman instdntly 
re^gnised his old acquaintance, and endeavoured, by several civil but 
;sly manoeuvres, to lay hold of him ; but the crow, not altogether relish- 
ing quite so much familiarity, having now had a taste of. &e ^sweets of 
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ineel witih satisfactory evidence dlf the memoiyof a bird 
•enduring for longer time than this. • 

As it is a ipatter of interest in comparative psychology 
to trace as far as possible into detail th^ similarities of a 
mental feculty as it occurs in differentgroups of animals, and 
as the faculty of memory first admits of detailed study in 
the class which we are now consideri^,! shall here devote 
a paragraph to ihe facts* concerning the exhibition oi 
memory by birds where its mechanism best admits of being 
analysed ; I refer to the learning of articulate phrases ^d 
tunes by talking and musical birds. The best observa- 
tions in this connection with which I am acquainted are 
those of Dr. Samuel Wilks, F.R.S., and therefore I shall 
quote in extenao the portion of his paper which refers to 
^e memory of parrots : other portions of this paper I 
shall have occasion to quote in my next work : — 

When my parrot first came into mypossessior^ several years 
ago, it was quite unlettered, and 1 ther^ore had an opportunity 
of observing the mode in which it acquired the accomplishment 
of speech. I was very much struck with itK manner of learn- 
ing, and the causes* for its speakiug on speciaf ocdltsions. The 
first seemed to resemble very much the Inethod of children in 
learning their lessons, and the second to be due tosbme associa- 
tion or suggestion — the usual provocative for set speeches at all 
periods of human life. A parrot is well known to imitate 
sounds in a most perfect manner, even to the tone of the voice, 
besides having a compass which no human being can approach, 
* rtf^ging from the gravest to the most acute note. Sly bird, 
though possessing a good vocabulary of words and sentences, 
/Can only retain them fbr a few months unless kept constantly in 
practice by the suggestive recurrence of home drcdmstance, 
which causes their continual utterance. If forgotten, however, 
they are soon revived in the memory by again repeat^g them 
a few times, and much more speedily than any new sentence can 
be acquired.*' In beginning to tqach the parrot a sentence, it has 
to be repeated* many times, the bird all the while listening most 
attentively by turning the opening of the ear as close as posr 
sible to the speaker. After a few h^uft it is heard attempting 

liberty, cautiously eluded all his attempts ; and suddenly glancing his 
•eye on his distant companions, moun^ in the aif after them, soon 
overtook and mingled with th%m, and was never afterwards seeif to 
return.* * , 
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to say the phrase, or, I shi>ald! say, trying to learn it. It evi- 
dently hf a the phrase somewhere in store, for eventually this 
is uttered perfectly, but at first the attempts are very poor and 
ludicrous. If the sentence be comp|)sed of L few words, the 
first two or three aie said over and over again, and then another 
and another word added, until the sentence is complete, the 
pronunciation at first being very imperfect, and then becoming 
i^dually more complete, until th^ is accomplished. Thus 
Hour aft^r hour •ttIII the bird be indeiatigably working at the 
sentence, and not until some days have elapsed will it be perfect. 
The mode pf acquiring it seems to me exactly what I have ob- 
sei^ed in a child learning a [French phrase; two or three 
words are constantly repeated, and then others added, until the 
whole is known, the pronunciation becoming more perfect as the 
repetition goes on. I found also on whistling a popular air to 
my parrot that she picked it up in the same way, taking note 
by note until the whole twenty-five notes were complete. Then 
the mode of forgetting, or the way in which phrases and airs 
pass from its^ recollection, may be worth remarking. The last 
words or notes are first forgotten, so that soon the sentence re- 
mains unfinished or the air only half whistled through. Tho 
first words are the best fixed in the memory ; these suggest 
others which staQ^ next to them, and so on till the last, which 
have the least hold an the brain. These, however, as I have- 
before mentioned, can be easily revived on repetition. This is 
also a very usual process in the human subject : for example, 
an Englishman speaking French will, in his own country, if no 
opportunity occur for conversation, apparently forget it ; he no 
sooner, however, crosses the Channel and hears the language 
than it very soon comes back to him again. In trying to recall 
poems learned in childhood or in school days, although at that 
period hxmdreds of lines may have been known, it is found that 
in manhood we remember only the two or three first lines 
the ' Iliad,’ thb ^^neid,’ or the * Paradise Lost.’^ 

The following is communicated to me by Mr. Venn, of 
Cambridge, the well-known logician : — 

I had a grey parrot, three or four years old, which had 
been taken from its nest in West Africa by those through whom 
1 received it. It stood ordinarily by the window, where it could 
equally hear the front and back door bells. In the yard, by the 
bMk door, was a collie dog, who naturally barked violently at 
nearly all the comers that way. The parrot took to imitating the 

‘ Journal qfMmtal Soienee, July 1879. 
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«dog* * After a time I was interested In observing the discrimi- 
native association between the back-door bell and the dog’s bark 
in the parrot’s Aind. Even when the dog was not there, or for 

other cause^id not llirk, the parrot would constantly bark 
when the back-door belUlounded, but neveif (that I could hear) 
when the front-door bell was heaid. * 

. This is but .a trifle in the way of intelligence, but it struck 
me as an interesting analogous case to a la\^of associatioiiii ofte^ 
noticed by writers cn human psychology. ^ 

The celebrated parrot that belonged to the Buffbn 
family and of which the Comte* de Buffon wrote, exhibited 
in a strange manner the association of its ideas. For he 
was frequently in the habit of asking himself for his own 
olaw, and then never failed to comply with: his own request 
by holding it out, in the saipe way as he did when asked 
for his claw by anybody else. Thfs, however, probably 
nrose, not, as Buffon or his sister Madame Nadault sup- 
posed, from the bird not knowing its owfl voice, but 
rather from the association between the words and the 
gesture. 

According to Margrave, parrots sometimes ohatter their 
phrases in their dreams, and this shows a striking simi- 
larity of psychical processes in the operations of memory 
wfth those which occur in ourselves. 

Similarly, Mr. Walter Pollock, writes me of his own 
parrot : — 

•• In this parrot the sense of association is very strongly de- 
veloped. If one word picked up at a former home comes into 
its head, and is uttered by it, it imm^iately follows this word 
up with all the other woi^ and phrases picked up at ^he same 
place and period. 

Lastly, parrots not only remember, but recollect ; that 
is to say, they know when there is a missing link in a 
train of assoqjation, and pu^jely endeavour to pick it 
up. Thus, for instance, the late Lady Napier told me 
an interesting series of observation s«on this point which 
she had made upon an intelligent parrot of her own. Tbsy 
were of this kind. Taking such a phrasa as ‘ Old Dan 
Tucker,’ the bird would remember the beginning and the 
end, and try to recollect the middle. For it would say^ 
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very slowly, * Old — old-^ld — old ’ (and th^n veiy quickly) 
* Lucy Tucker/ Feeling that this was not, right, it would 
try again as before, ‘Old — old— old — old — old Bessy 
Tucker,' substituting one word aflpr another in the place 
of the sought-for word ‘Dan/ And that the process was one 
of truly seeking for the desired word was proved by the 
fact that if, while the bird was saying, ‘Old-n—old — old — 
®ld,' any one threw'in the word ‘Dan,V he immediately 
supplied the ‘ ifucker/ 

Emotions. 

As regards emotions, it is among birds that we first 
meet with a conspicuous advance in the tenderer feelings 
of aflection and sympathy. Those relating to the sexes 
and the care of progeny are in this class proverbial for 
their intensity, offering, in fact, a favourite type for the 
poet and moralist. The pining of the ‘ love-bird ' for its 
absent mate^ and the keen distress of a hen on losing her 
chickens, furnish abundant evidence of vivid feelings of 
the kind in (]^uestion. Even the stupid-looking ostrich 
has heart enough to die for love, as wds the case with a 
male in the Rotund of the Jardin Plantes in Paris, 
who, having lost his wife, pined rapidly away. It is remark- 
able that in some species — notably pigeons— conjugal 
fidelity should be so strongly marked ; for this shows, not 
only what may be called a refinement of sexual feeling, 
but also the presence of an abiding image in the mind's 
eye of the lover. For instance, — 

Referring to the habits of the mandarin duck (a Chinese 
i species) Mr. Benn^t says that Mr. Beale’s aviary afforded a 
singular corroboration of the fidelity of the birds in question. 
Of a pp^r in that gentleman’s possession, the drake being one 
night purloined by some thieves, the unfortunate duck displayed 
the strongest marks of despair at her bereavement, retiring into 
a comer, and altogether neglecting food and dilink, as well as 
the care of her person. In this condition she was courted by a 
drake who had lost his 'm5te, but who met with no encourage- 
mb.xt from the widow. On the stolen drake being subsequently « 
reco'^ered and restored to the aviary, the most extravagant 
demonstrations of joy were displayed the fond couple ; but 
tUia Was not all, for, as if informed by his spouse of the gi^ant 
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propbsals made^to her shortly before his arrival, the drake at- 
tacked the luckless bird who would have supplanted 4iim, beat 
out his eyes, and^inflicted so many injuries as to cause his 

Similarly, to give^kn instance or two with regard to 
other birds, Jesse states the following as his own obser- 
vation : — 

, • • 

A pair of swans haA been inseparable companions foV three 

years, during which time they had reared < three broods of 
cygnets ; last autumn the male was killed, and since that time 
the fem^e has separated herself from all society '^ith her (fdrn 
species; and, though at the time 1 am writing (the end of 
March) the breeding season for swans has far advanced, she re- 
mains in the same state of seclusion, resisting the addresses of 
a male swan, who has been making advices towards forming 
an acquaintance with her, either driving him away, or flying 
from him whenever he comes near hef . How long she will 
continue in this state of widowhood I know not, but at present 
it is quite evident that she has not forgottefi her former 
partner. 

This reminds me of a circumstance which lately happened 
at Chalk Farm, nes^ Hampton. A man, set w%bch a field of 
peas which had been much preyed upon pigeons, shot an old 
cock pigeon which h£|4 long b^n an inhabitant of the farm. 
His mate, around whom he had for many a year cooed,, whom 
he had nourished from his own crop, and had assisted in rear- 
ing numerous young ones, immediately settled on the ground by 
his side, and showed her grief in the most expressive manner. 
.The labourer took up the dead bird, and tied it to a short stake, 
thinking that it would frighten away the other depredators. 
In this situation, however, the widow did not forsake her de- 
ceased husband, but continued, day after day,w^lkingslo\sly round 
the stick. The kind-hearted wife of the bailiff of the farm* 
at last heard of the circumstance, and immediately went to 
aflbrd what relief she could to J)he poor bird. She toldene that, 
on arriving at the spot, she found the hen bird much exhausted,, 
and that Sie had made a circular beaten track I'ound the dead 
pigeon, making now and then a little spring towards him. On 
the removal of the dead bird the hen returned to the dove- 
cote.* . • * 

As evidence of the intensity of the maternal instinct^ 

> Couch, Ittugtrwtions oflmtmott p* 166 

^ GUamngSt vol. i., pi>. 112 - 18 . 
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even in thekc^e of barren birds, I may qubte the follow- 
ing fromPthe naturalist Couch. I do so because, although 
the instance is a trivial one, and also oij^e of frequent 
occurrence, it is interesting as show; ng that a deeply rooted 
instinct or emotion may assert itself powerfully even in 
the absence ol* what may be termed its natural stimulus or 

‘olnect i I I, 

*1 

I was^>nce mtness to a curious instanca of the yearning 
for progeny in a aiminutive bantam hen. 

^There w^s at this time a nest of the common hen in a se- 
cluded part of the garden, and the parent had been sitting on its 
eggs, till compelled by hunger she left them for a short time. 
This absence was fatal; for the bantam, had in the meantime 
found its situation in a covered recess in the hedge, and 1 saw 
her creep into it with* all the triumph of the discoverer of a 
treasure. The real mother now returned, and great was her 
agony at finding an intruder in her nest. The expression of her 
'Oye and the aj^titude of her head were emphatic of surprise at 
the impudence of the proceeding. But after many attempts to 
recover possession she was compelled to resign her righto, for 
the bantam was top resolute to be contended with ; and though 
its body was^not^oig enough to coyer the whole of the eggs, and 
thus some of them we^re not hatched, yet in due season the pride 
' of this audacious step-mother was gratified by strutting at the 
head of a company of robust chickens, which she passed off upon 
the feathered public as a brood of her own.^ 

As evidence of sympathy I shall quote in extenso an 
interesting case which has been communicated to me by h 
young lady, who desires her name withheld. There are 
several more or less corroborative cases in the anecdote- 
ebooks,® ijo that I have no doubt as to the substantial ac- 
curacy of the“account : — 

My grandfather had a Swan Eiver gander, which had been 
reaied near the house, and had consequently attached himself to 
the members of the family so much so that, op seeing any of 
them at a distance, he would run to meet them with, all passible 
demonstrations of delight. 

But ‘Swanny ' was quite an outcast from his own tribe; 
and'W often as he made humble overtures to the other geese, so 

Couch, Uluftrations of Instinctt p? 232. 

* fiee especiaUy Bingley, Animal Biography y vol. ii., pp. 327-29. 
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often' was be driven awaj with great cratempt aju^'on such 
occasions he would frequently run to some of his numaj^ frien*<ls, 
and laying his h%ad on their laps, seem to seek for sympathy. 
At last, however^ he foimd a Mend among his own species. 
An old grey goose, becoijiLng blind, was also discarded by her 
more fortunate companions, and Swanny lost no opportunity of 
recognising this comrade in distress. He at once took her 
imder his protection and led her about. • When he considered 
it well for her to l^ave a? swftn, he would gently take«her necl^ 
in his bill, and thus lead her, sometimes a considerable distance, 
to the water's edge. Having fairly launched her, he kept close 
by her side, and guided her from dangerous places by archftig 
his neck over hers, and so turning her in the right direction. 
After cruising about a sufficient time, he would guide her to a 
•convenient landing-phice, and taking her negk in his bill as 
before, lead her to terra firma again. When she had goslings, 
he would proudly convoy the whole party to the water-side ; 
and if any ill-fated gosling got into difficulties in a hole or deep 
cart-rut, Swanny with ready skill would put his bill under its 
body, and carefully raise it to the level ground. • 

My grandfather had also another gander who attached him- 
self to him, and would follow him for hours through fields and 
lanes, pausing when, he stood still, and waddling gi;0.vely by his 
side as he proceeded. This gander was nqt, like the other, dis- 
carded by his kind, but would leave them any time tq walk with 
hia master, and was exceedingly jealous of any one else who tried 
to share this privilege, exceptmg only his mistress. On one 
occasion, a gentleman venturing to place his hand on my grand- 
father’s aim, the gander fiew at him, and beat him severely with 
bis wings, and it was with great difficulty that he was induced 
to let go. 

The solicitude which most gregarious birds display 
when one of their number is wounefed pr captured,, 
constitutes strong evidence of sympathy. As Jesse ob- 
serves, — • • 

There is one trait in the chm’acter of the rook which is, I 
believe, peculiar to that bird, an(k which does him no little 
credit; it is the distress which is exhibited when one of his 
fellows has been killed or wounded by»a gun while they have 
been feeding in a field or fiying over it. Instead of being scais^d 
away by the report of the gun, leaving their T^unded or dead 
companion to his fate, they show the greatest anxiety and 
sympathy for him, uttering cries of distress, and plainly proving 
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tliat they' wish to render llim assistance by hoT^ring over him^ 
or sometiineB nfitking a dart from the air close up to him, ap- 
parently ^ tty and find out the reason why ho did not follow 
them, ... I have seen one of my labourers ipick up a rook 
which he had shot^ at for the purpofip of putting him up as a 
scarecrow in a field of wheat, and while the poor wounded bird 
was still fiutte^ng in his hand, 1 have observed one of his com- 
panions make a whf)el round in the air, and suddenly dart past 
him so as .almost to toiLch him, perhaps with the last hope that 
he might still afibrd assistance to. his unfortunate mate or com- 
panion. Even when the dead bird has been hung, in ferrorem, 
to ti stake inHhe field, he haSibeen visited by some of his former 
fnends, but as soon as they found that the case was hopeless, 
they have generally abandoned that field altogether. 

When one considers the. instinctive care with which rooks 
avoid any one cairying a gun, and which is so evident that I 
have often heard country peoplf» remark that a rook can smell 
gpinpowder, one can mofie justly estimate the force of their lovo 
or friendship in thus continuing to hover round a person who 
has just destrcyed one of their companions with an instrument 
the dangerous nature of which they seem fully capable of appre- 
ciating.^ 

The justice ^f these remarks may he better appreciated 
in the light of the following very remarkable observation,, 
as an introduction to which I have quoted them. 

Edward, the naturalist, having shot a tern, which fell 
winged into the sea, its companions hovered around the 
floating bird, manifesting much apparent solicitude, as 
terns and gulls always do under such circumstances. Ho^ 
far this apparent solicitude is real I have often speculated^ 
as in the analogous case of the crows — wondering whether 
the emotions conoemed were really those of sympathy or 
mere curiosify. The following observation, however, seems 
to set this question at rest, paving begun to make pre- 
parations for securing the wounded bird, Edward says: 
expected in a few moments .to have it in my possession, 
being not very far from the water’s edge, and drifting 
shorewards with the He continues : — 

«^liile matters vrere m this position I beheld, to my utter 
astonishment and surprise, two of the unwounded terns take 

‘ Gleanings, pp. 58-9. 
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hold of their disabled comrade, one at oadi wing, lifl^l^ out of 
the water, and bear him out seawards. They wdre fof|pwed loiy 
two other birds. • After being carried about six or seven yards, 
he was let gen% down Again, when he was taken up in a 
similar manner by the tw|) who had been hitherto inactive. In 
this way they continued & carry him alternately, until they had 
conveyed him to a rock at a considerable distance, upon which 
they landed hM in safety. Having recovered my self-possession, 

I made toward the rock,owisl!ing to obtahi thejprize 'v^^h ha(ik 
been so unceremoniously snatched from my grasp. I was ob- 
served, however, by the terns ; and instead of four, I had in a 
short time a whole swarm about me. On my near ^pproach*to 
the rock 1 once more beheld two of them take hold of the 
wounded bird as they had done already, and bear him out to sea 
in triumph, far beyond my reach. -This, had I been so inclined, 

I could no doubt have prevented. Under the circumstances, 
however, my feelings would nqjb permit me ; and I willingly 
allowed them to perform without molesfhtion an act of mercy, 
and to exhibit an instance of affection which man himself need 
not be ashamed to imitate.^ * 

According to Clavigero,® the inhabitants of Mexico 
utilise the sympathy of the wild pelican for the procuring 
of fish. First a pelican is caught and its wing brokea, 
The bird is then tied, to a tree, and being both in pain and 
captivity, it utters cries of distress. Other pelicans are 
attracted by the cries, and finding their friend in such a 
sorry case, their bowels of compassion become moved in a 
very literal sense ; for they disgorge from their stomachs 
ffnd pouches the fish which they have caught, and deposit 
themi within reach of the captive. As soon as this is done 
the men, who have been lying in wait concealed, run to 
the spot, drive off the friendly pelicans, and ^ecufe their • 
fish, leaving only a small quantity for the use of the 
captive. • • 

The parrot which belonged to the Buffon family showed 
much sympaljjiy with a female servant to whom it was 
attached when the girl had a sore finger, which it dis- 
played by its never leaving her sick room, and groaning as 
if itself in pain, • As soon as the ^1 got better the Vtd 
again became cheerful. 

' Smiles, L\fe of EAma/rd^ p. 240. 


* History of MexicOf p. 220. 
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I shrill conclude thiS brief demonstratibn of the keen 
sy&patl^y which may exist in birds, by quoting the follow- 
ing very conclusive case in the words of its distinguished 
observer, Dr. Franklin : * — | ^ 

I have known two parrots, said he, which had lived together 
four years, when the female became weak, and her legs swelled. 
These were symptom^ of gout, a disease to which all birds of 
Ais family are very srfoject in England. It, became impossible 
for her to descend from the perch, or to take her food as formerly, 
but the male was most assiduous in carrying it to her in his beak. 

continued feeding her in this manner during four months, 
but the infirmities of his companion increased from day to day, 
so that at last she was unable to support herself on the perch. 
She remained cowering down in the Attorn of the cage, making, 
from time to time, inefiectual efibrts to regain the perch. The 
male was always near her, and with all his strength aided the 
feeble attempts of his d^r better half. Seizing the poor invalid 
by the beak, or the upper part of the wing, he tried to raise her, 
and renewed his efibrts several times. 

His constancy, his gestures, and his continued solicitude, all 
showed in this afiectionate bird the most ardent desire to relieve 
the sufierings an^ ussist the weakness of his^companion. . 

But the scene became still more interesting when the female 
was dying. Her unhappy spouse moved around her incessantly, 
his att^tioxi and tender cares redoubled. He even tried to open 
her beak to give some nourishment. He ran to her, then re- 
turned with a troubled and agitated look. At intervals he 
uttered the most plaintive cries ; then, with his eyes fixed on her, 
kept a mournful silence. At length his companion breathed 
her last; from that moment he pined away, and died in the 
course of a few weeks. ^ 

The'jealojisy of birds is proverbial ; and that they also 
manifest the kindred passion of emulation, no one can 
doubt w.ho has heard them singing against one another. 
Mr. Bold relates that a mule canary would always sing at 
his own image in a mirror, ^ecdming more and more excited, 
till he ended by flying in rage against his supposed rival. 

The late Lady Napier wrote me, among other ‘ anec- 
do^s of a grey parrot left on a long visit to. the family of 
General Sir William Napier, at the time residing in Ger- 


‘ ZoologUtt yol, 
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many/ the foli^wing graphic description of J:h« esnilta^on 
displayed by tjie bird when it baffled the imitati\^ powers 
of its masterii The lyrd was the same as that already 
mentioned under the t^ead of ‘ Memory — 

Sometimes when only two or three were in th^ room, at quiet 
occupations instead of talking, she would utter at short inter- 
yals a series of strong squally or cries in an*interjectionql style, 
each more strange and ]^tesque than file previous ^ne. My 
father on these occasions sometimes amused himself by imitat- 
ing these cries as she uttered them, which seemed^to excite her 
ingenuity in the production of thdhi to the uttermost. As alast 
resource she always had recourse to a very peculiar one, which 
completely baffled him ; upon which, with a loud ha ! ha ! ha ! 
she made a somersault round her perch, swinging with her head 
downwards, sprung from one part of the cage to another, and 
tossed a bit of wood she used* as a tqy over her head in the 
most exulting triumph, repeating at intervals the inimitable cry, 
followed by peals of ha ! ha ! ha ! to the great amjasement of all 
present. 

Allied to emulation is resentment, of which the follow- 
ing, communicated to me by a correspandent, may be 
taken as an example. If space permitted I could give 
confirmatory cases 

One day the cat and the parrot had a quarrel. I thhik the 
cat had upset Folly’s food, or something of that kind ; however, 
they seemed all right again. An hour or so after, Polly was 
•standing on the edge of the table; she called out in a tone of 
extreme affection, ‘ Puss, puss, come then— come then, pussy.’ 
Pussy went and looked up innocently enough. Polly with 
her beak seized a basin of milk standing and t^ped the 
basin and all its contents over the cat; then chuckjed diabiolicallyf 
of course broke the basin, and half drowned the cat. 

• 

Several strange but mutually corroborative stories 
seem to shqw cherished vindictiveness on the part of 
storks. Thus, in Captain Brom’s book there occurs an 
account of a tame stork which lived Jn the college yard at 
Tubingen, — . • • ^ 

And in a neighboiuing house was a nest, in which other storks, 
that annually resorted to the place, used to hatch their eggs. 
At this.nest^ one day in autumn, a young collegian fired a shot, 
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by»which^tUe sitork that was sitting on it was probably wounded, 
for it di& not fly out of the nest for some weekf afterwards. It 
was able, however, to take its departipe at th^iisual time wit^ 
the rest of the storks. But in the ensuing spring a strange 
stork was observed on the roof of the college, which, by clapping 
his wings andf other gestures, seemed to invite the tame stork to 
come to him ; but, as the tame one's wings were clipped, he was 
^unable to accept the invitation. .Aite^r some da;^s the strange 
stork appeared again, and came down into the yard, when the 
tame one went out to meet him, clapping his wings as if to bid 
him welconk3, but was suddenly at^ked by the visitor with 
great fury. Some of the neighbours proteked the tame bird, 
and drove off the assailant, but he returned several times after, 
wards, and incommoded thei other through the whole summer. 
The next sprin{$, instead of one stork only, four storks came 
together into the yard, and fell upon the tame one ; when all 
the poultry present — cocks, hens, geese, and ducks — flocked at 
once to his assistance, and rescu^ him from his enemies. In 
consequence /of this serious attack, the people of the house took 
precaution for the tame stork's security, and he was no more 
molested that year. But in the beginning of the third spring 
came upwards of otwenty storks, which rushed at once into the 
yard and kllled^ohe tame stork b^ore either man or any other 
animal could afford him protection. 

A similar occurrence took place on the premises of a farmer 
near Hamburg, who kept a tame stork, and, having caught 
another, thought to make it a companion for the one in his pos- 
session. But the two were no sooner brought together than 
the tame one fell upon the other, and beat him so severely th£^t 
be made his escape from the place. About four months after- 
wards, however, the defeated stork returned with three others, 
who all made a combined attack upon the tame one and killed 

him.^ * * 

• •« 

The curiosity of birds is highly developed, so much 
so, indeed, that in this and othbr countries it is played upon 
by sportsmen and trapperp. Unfamiliar objects being 

I *• 

' Watson, Beatanin^ Power of AnimaU^ pp. 876-76, where see also 
some curious cases of xqale storks slaying their females upon the 
latter hatching out eggs ofoother birds. He gives an exactly similar 
camo as having occurred with the domestic cock ; and in Bingley (loe, 
cit, vol. ii., p. 241) there is quoted from Dr. Percival another case of 
t^e same kind, in which a cock kil^ his hen as soon as she had 
hatched out a brood of young partridges from eggs which had been set 
to her. . . 
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placed within ^sight, say of ducks, the bird^ approacl^ to 
examine theny and fall into the snares which have been 
prepared. Siipilarly, iji oceanic islands unfrequented by 
man, the birds fearles^sly approach to examine the first 
human beings that they have seen. 

That birds exhibit pride might be considered doubtful 
if we had to* rely only on the evidence supplied by the 
display of the {^acock, ahd the stnftting ,of the turkey* 
gobbler ; for these actions, although so eipressive of this 
emotion, may not really be due to it. But ^ think that 
the evident pleasure which is ‘taken in achievement*by 
talking birds can only be ascribed to the emotion in ques- 
tion. These birds regularly practise their art, and when 
a new phrase is perfected they show an unmistakable de- 
light in displaying the result. 

Play is exhibited by many specie^ in various ways, and 
it seems to be this class of feelings in their most organised 
form which have led to the extraordinary instincts of the 
bower-birds of New South Wales. The * playhouses’ 
of the animals have been described by JMr. Gould in his 
* History of the Birds of N^w South Wales.^ Of course the 
play-instincts are hqre united with thoSe of courtship, which 
^e of such general occurrence among birds ; Hut I think 
no one can read Mr. Gould’s description of the bowers and 
the uses to ivhich they are put without feeling that the 
love of sportive play must have been joined with the 
‘^sexual instincts in producing the result. But, be this as 
it may, there can be no question that these bowers are 
highly interesting structures, as furnishing the most un- 
exceptionable evidence of true sesthetfc, if not? artistic 
feeling on the part of the bird which constructs them ; and^ 
according to Mr. Herbert Spencer, the artistic fee^ngs are 
physiologically allied with those of play. It is a matter 
of importance to obtain definite proof of an sesthetic sense 
in animals, because this constitutes the basis of Mr. Dar- 
win’s theory of sexual selection ; biit as he has treated the 
evidence on this subject in so exhaustive a manner, I shall 
not enter upon so widd a field further th^n to point out 
that the case of the bower-bird, even if it stood alojie, 
would be apiply sufficient to carry the general conclusion 
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ihat sona {^oimals exhibit emotions o^ the beaiitifuL 
Tfce foEowing is Mr. Gould’s descriptioi^ m extenaoj of 
the habits of the bird in question f ^ 

The extiuordi]?£uy bower-like sti(,l[;i.cture, alluded to in my 
remarks on the genus, first came under my notice in the Sydney 
Museum, to which an example had been presented by Oharlea 
Cox, Esq. ... On wting the cedar bushes of tthe Liverpool 
«?ange,* 1 discovered several of thei^ bowers qr playing-houses on 
the ground, under the shelter of the branches of the overhang- 
ing trees, in the most retired part of the forest ; they differed 
ccfiisiderabljr in size, some bemg a third larger than others. The 
base consists of an extensive and rather convex platform of 
sticks firmly interwoven, on the centre of which the bower itself 
is built. This, l^e the platform on which it is placed, and with 
which it is interwoven, is formed of sticks and twigs, but of a 
more slender and flexible description, the tips of the twigs being 
so arranged as to cuiwe inwards and nearly meet at the top ; in 
the interior the materials are so placed that the forks of the 
twigs -ire ahzays presented outwards, by which arrangement 
not the slightest obstruction is offered to the passage of the 
birds. The interest of tills curious bower is much enhanced by 
the manner, p 'v^hich it is decorated with the most gaily coloured 
articles that can be collected, such as the blue tail-fathers of 
the Eose-hill and Pennantian parakeets, bleached bones and 
slidls pf snails, <kc.; some of the feathers are inserted among 
the twigs, while others with the bones and shells are strewed 
near the enti'ances. The propensity of these birds to fiy off with 
any attractive object is so well known to the natives that they 
always search the runs for any small missing article that ma^ 
have been accidentally dropped in the bush . I myself found at the 
entrance of one of them a small neatly worked stone tomahawk of 
an inch fmd a half, in length, togetW with some slips of blue 
.cotton rag, which the birds had doubtless picked up at a deserted 
encampment of the natives. 

It has now been clearly ascertained that these curious 
bowers are merely sporting-places in which the sexes 
meet, when the males display their finery, and exhibit 
many remarkable actipns ; and so inherent is this habit,, 
that the living examples, which have been from time to 
tiifie sent to ^s country, continue it even in captivity.* 
T^ose belonging to the Zoologiqd Society have constructed 
‘ See Darwin, Desoent of Man^ pp. 92, 381, 406,^413. ^ 
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their bowers, ^decorated and kept them in ir^air, .for 
several years. ^ In a letter from the late Mr. F. IStrange, 
it is said : — 

My aviary is now t^^anted by a pafr of satin-birds, which 
for the last two months have been constantly ^gaged in con- 
structing bowers. Both sexes assist in their erection, but the 
male is the prmcipal workman. At times* the male will chase 
the female all ov^' the aviaJy, then go to the, bowery pick up^ 
gay feather or a large leaf, utter a curious kihd of note, set all 
his feathers erect, run round the bower, and become so excited 
that his eyes appear ready to start from his head, and he con- 
tinues opening first one wing and then another, uttering a low 
whistling note, and, like the domestic cock, seems to be picking 
up something from the ground, until at last, the female goes 
gently towards him, when after two turns round her, he sud- 
denly makes a dash, and the scene ends^’ ' 

I have said that if this case stood alone it would con- 
stitute ample evidence that some animals possess emotions 
of the beautiful. But the case does not stand alone. 
Certain humming-birds, according to Mr. Gould, decorate 
the outsides of their nests ‘with the utmost 4nste; they 
instinctively fasten thereon beautiful pieces of flat lichen, 
the larger pieces in* the middle, and the smaller on the 
f&rt attached to the branch. Now and then a *pretty 
feather is intertwined or fastened to the outer sides, the 
stem being always so placed that the feather stands out 
beyond the surface.’ Several other instances might be 
rendered of the display of artistic feeling in the architec- 
ture of birds ; and, as Mr. Darwin so elaborately shows, 
there can scarcely be question that these animals take 
emotional pleasure in surveying beautiful pMmage in the* 
opposite sex, looking to the careful manner in which the 
males of many species display their fine colour? to the 
females. Doubtless the evidence of aesthetic feeling is 
much stronger in the case of birds than it is in that of 
any other class ; but if this feeling is* accepted as a suflS- 
cient cause, through sexual selection, of natural decoration 
in the members of this.class, we are justified in attribut- 
ing to sexual selection, and so to aesthetic feeling, natural 

1 Qpuld, Birds of Australia^ vol. i., pp. 442-45. 



:282 ANIMAj^^ INTELLIGENCE. 

derorati6n( in other classes, at least as Ic^w down in the 
scale SiS the Articulata. But, as I have sajd, Mr. Darwin 
has dealt with this whole subject ip so exhajistive a manner 
that it is needles^ for me to enter ^upon it farther than to 
say in general terms, that whatever we may think of his 
theory of sexual selection, his researches have unquestion- 
ably proved the existence of an aesthetic sense in animals. 

The«^same feet a|ipears to b*e shbwn ki another way by 
the fondness of song-birds for the music of their mates. 
There can the no doubt that male birds charm their females 
with their strains, and that this, in fact, is the reason why 
song in birds has become developed. Of course it may 
be said that the vocal utterances of birds are not always, 
•or even generally, musical ; but this does not affect the 
fact that birds find some aBsthetic pleasure in the sounds 
which they emit; it only shows that the standard of 
SBsthetic taste differs in different species of birds as it 
does in different races of men. Moreover, the pleasure 
which birds manifest in musical sounds is not always re- 
stricted to the 4 . sounds which they themselves produce. 
Parrots seem certainly to take, delight in hearing a piano 
play or a girl sing ; and the following instance, published 
by the musician John Lockman, reveals in a remarkable 
manner the power of distinguishing a particular air, and 
of preferring it above others. He was staying at the house 
of a Mr. Lee in Cheshire, whose daughter used to play ; 
and whenever she played the air of ^Speri si’ froih 
Handel’s opera of ‘ Admetus,’ a pigeon would descend from 
an adjacent dovecot to the window of the room where she 
, .sat, ‘ aid listen to the air apparently with the most pleas- 
ing emotions,’ always returning to the dovecot immedi- 
ately th.e air was finished. But it was only this one air 
that would induce the bird to behave in this way.^ 

r 

- « ^ 

• ^Special HabUa. 

• Under this heading we shall have a 'nnmher of facts 
to consider, which are more or less of a disconnected cha- 
racter. 

* Bingley, AnimaH Biography^ vpl. ii., p. S20. . 
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Taking first those special habits connect<jd*with«the 
procuring of food, we may notice the instinct mlinifested 
by blackbirds# and thmshes of conveying snails to con- 
siderable distances An order to hajnmer and break 
their shells against wnat may happen to the nearest 
stone,' and the still more clever though somewhat analo- 
gous instinct exhibited by certain gulls-and crows of flying 
with shell-fish to a considerable height and letting them 
fall upon stones for the purpose of smasliing their shells.* 
Both these instincts manifest ajiigh degree of intelligence, 
either on the part of the birds themselves, or on that of 
their ancestors ; for neither of these instincts can be re- 
garded as due to originally accidental adjugtments favoured 
and improved by natural selection ; they must at least 
originally have been intelligent actions purposely designed 
to secure the ends attained. 

An interesting instinct is that of piracy which in the 
animal kingdom reaches its highest or most systematic 
development among the birds. It is easy to see how it 
may be of more advantage to a species of strong bird that 
its members should become parasitic on the labours of 
other species than that they should forage for themselves, 
^nd so there is no difficulty in understanding the develop- 
ment of the plundering instinct by natural selection. We 
find all stages of this development among the sea-birds. 
Thus the gulls, although usually self-foragers, will, as I 
^have often observed, congregate in enormous numbers 
where the guillemots have found a shoal of fish. Besting 

‘ For fall information, see Buckland, CtiriosiMes of Ntdwml History^ 
p. 183 . •• 

* Of the crow (carrion and hooded), Edward says : ‘ He goes aloft 
with a crab, and lets it fall upon a stone or a rock cho^n for the 
purpose. If it does not break, he seizes it again, goes up higher, lets it 
&U, and repeats his operation ^ain and again until his object is 
accomplished. • When a convenient sjjone is once met with, the birds 
resort to it for a long time. I myself l^ow a pretty high rock, that has 
been used by successive generations of crows for about twenty years 1* 
Also, as Handcock says, < a friend of Dr.Jla3win saw on the north coast 
of Ireland above a*hundred crows preying upon mussels, which bv^ot 
their natural food ; each c!h>w took a mussel up into the air, twenty 
or forty yards high, and let it fall on the stones, and thus breaking the 
shell, got possession of the animal. Ravens, we are told, often reSort 
to the s^me cpntrivance.* 
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01^. or flying over the surface of the water, ^ the gulls wait 
till a gilillemot comes to the surfece with ^ fish, and then 
wrest the latter from the beak the fprmer. In the 
robber-tem this instinct has proceeded further, so that the 
animal gains its subsistence entirely by plunder of other 
terns. I have often observed this process, and it is inte- 
resting that the common tern well knows the appearance 
\>f the robber for do sooner does h rohfoer-tem come up 
than the greatest consternation is excited among a flock 
o^ commofl. terns, these flying about and screaming in a 
frantic manner. The white-headed eagle has also de- 
veloped the plundering instinct in great perfection, as is 
^hown by the following graphic account of Audubon : — 

During spring and summer, the white-headed eagle, to procure 
sustenance, follows a different bourse, and one much less suited 
to a bird apparently so well able to supply itself without inter- 
fering with other plunderers. No sooner does the first hawk 
make its appearance along the Atlantic shore, or around the 
numerous and large rivers, than the eagle follows it, and, like a 
selfish oppressor, robs it of the hard-earned fruits of its labour. 
Perched onoomc 'tall summit, in view of the ocean or of 'some 
watercourse, he watches every mbtion of the osprey while on 
the wing.. .-When the latter rises from the water, with a fish in 
its grsEsp, forth rushes the eagle in pui'suit. He mounts abo/e 
the fish-]^wk, and threatens it by actions well understood; when 
the latter, fearing perhaps that its life is in danger, drops its 
prey. In an instant the eagle, accurately estimating the rapid 
descent of the fish, closes its wings, follows it with the swiftnei^ 
of thought, and the next moment grasps it. The prize is carried 
off in silence to the woods, and assists in feeing the ever* 
hungry brood of the eagle. 

I 

The frigate pelican is likewise a professional thief, - 
and attacks the boobies not only to m£^e them drop the 
fish which they have newly caught, but also to disgorge 
those which are actually, in 'their stomachs. The latter 
process is effected by strong|||aiiishment, which they con- 
tinue until the unfoirtunat^Dooby yields up its dinner. 
The punishment consists in stabbing the victim with its 
powerful beak.o Catesby and Dampier have both observed 
and described these habits, and it seems from their account 
that the plunderer may either commit highway robbery in 
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the or lieUn wait for the boobies as they return tc 
rest. t 

In antithesis to this habit of plundering other birds 
I may quote tlfe following from ‘ Nature ’ (July 20, 1871), 
to show that the instiiltt of provident fabour, so common 
among insects and rodents, is not altogether Unrepresented 
in birds: — ^ * 

The ant-eating woodpecter {Melanerpes ^ormicM)orus\%, 
common Californian species, has the curious ahd peculiar habit 
of laying up provision against the inclement se^on. Snjall 
round holes are dug in the bark of the pine and oak, into each 
of which is inserted an acorn, and so tightly is it fitted or driven 
in, that it is with difficulty extricated. The bark of the pine 
trees, when thus filled, presents at' a short distance the appear- 
ance of being studded with nails. 

The following may also be quoted : — 

It is the nature of this bird (guillemot), as w^ll as of most 
of those birds which habitually dive to take their prey, to per- 
form all their evolutions under water with the aid of their 
wings; but instead of dashing at once intqthe midst of the 
terrified group of Stnall prey, by which only^a fefW would be 
captured, it passes round ana round them, and so drives them 
into a heap ; and thus*has an opportunity of snatching here one 
add there another as it finds it convenient to swallow them ; 
and if any one pushes out to escape, it falls the first prey of the 
devourer. The manner in which this bird removes the egg of 
a gull or hen to some secure place to be devoured, when com- 
pared with that in which a like conveyance is made by the 
parent for the safety of its future progeny, affords a striking 
manifestation of the difference between appetite and affection. 
When infiuenced by affection, the brittle tfeasure is Removed 
without flaw or fracture, and is replaced with tetfder care ; but* 
the plunderer at once plunges his bill into its substance, and 
carries it off on its point,* * 

Speaking pf the feeding lialjits of the lapwing, Jesse 
says : — 

'V^en the lapwing wants to pipcfire food, it seeks for a 
worm’s cast, and stamps .the ground by the side of it with4ts 
feet. After doing this for a short time, the bird waits for the 

• 

> Couch, lUustrationi of Ingtinett pp. 192-93. 
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issue of tli^ worm from its nole, which, alarmed^ at the shaking 
of the grq^na, Endeavours to make its escape, when it is imme- 
diately seized, and becomes the prey of the ingeilioiis bird. The 
lapwing also frequents the haunts of moles, ^hich, when in 
pursuit of worms o^i which they feed^ffrighten them, and tho 
worm, in attempting to escape, cornea to the surface of the 
ground, when it is seized by the lapwing.^ 

. V , 

A lady of Dr. ®. Darwin's acquaintance saw a little bird re- 
peatedly hop on a poppy stem, and shake the head with his bill,, 
till^any seeds were scattered, when it settled on the ground 
and picked up the seeds.^ 

It is a matter of common remark that in countries 
where vultures ‘abound, these birds rapidly ‘gather to- 
gether where the carcass is,' although before the death of 
their prey no bird was to be seen in the sky. The question 
has always been asked whether the vultures are guided to 
the carcass by their sense of smell or by that of sight; but 
this question is really no longer an open one. When Mr. 
Darwin was at Valparaiso he tried the following experi- 
ment. Having# tied a number of condors in a long row,, 
and having folded up a piece of meat in paper, he walked 
backwards and forwards in front of tfie row, carrying the 
meat dt a distance of three yards from them, ‘but no- 
notice whatever was taken.’ He then threw the meat 
upon the ground, within one yard of an old male bird ; 

‘ he looked at it for a moment with attention, but thenv 
regarded it no more.’ With a stick he next pushed the 
meat right under the beak of the bird. Then for the first 
time the. bird smelled it, and tore open the paper ‘with 
fury, and at the same moment every bird in the long row 
began struggling and flapping its wings.’® Thus there 
can be no doubt that vultures do not depend on their sense 
of smell for finding carrion at«a distance. Nor is it myste- 
rious why they should find it by their sense of sight. If 
over an area of many square miles there are a number of 
vultures flying as they dc at a very high elevation, and if 

. * • 

* &leaning9^ &c., vol. i., p. 71. 

* jm, 

* Voyage of a Naitv/raUstt Ac., p. 184. 
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one df the number perceives a carcass and begins to de-' 
scend, the next adjacent vultures would see die descent* of 
the first one, aftd follow him as a guide, while the next in 
the series woulA follow these in the same way, and so on. 

Coming now to spetttal instincts relating to incubation 

and the care of offspring, a correspondent writes : — 

• 

Last spring I had a pair of canaries, in an ordinary Jbreed- 
ingcage (with two^ small boxes for nesta in a compartment af 
one end). In due course the first egg was laid, ^hich I inspected 
through the little door made for that purpose. Thg next dav I 
looked again j still only one egg, and so for four or five days. It 
being evident, from the appearance of the hen, that there were 
more eggs coming, and as she seemed in good health, I supposed 
she might have broken some ; and I took out the box, and exa- 
mined it carefully for the shells (but without pulling the nest 
to pieces), and found nothing, until towards the beginning of 
another week 1 went to take the one egg away, as the hen 
seemed preparing to sit upon it. There were twp eggs ! The 
next morning, to my surprise, she was sitting upon six eggs ! 
She must therefore have buried four of them in the four comers 
of the box, and so deep that I had been unable to find them. 
At first I bought that she had done so mereljp from dislike at 
their being looked at, but on* reflection it has occurred to me 
that she did it that all* might be hatched at the same time (as 
they subsequently were); for she was perfectly tame, and would 
almost sufler herself to be handled when on her nest. Wild 
birds never seem to conceal their eggs before sitting; but then 
(having more amusements than cage birds) they do not revisit 
their eggs after laying, until they have laid their number,^ 
whereas a caged bird, having nothing to divert her attention 
from hdr nest, often sits on it the greater part of the day. 

• • 

I am not aware that this curious display ofiTorethought 
on the part of a caged bird has been hitherto recorded,, 
and seeing, as my correspondent points out, that* it haa 
reference to the changed conditions of life brought about 
by domestication, it may be said to constitute the first 
step in the development of a new instinct, which, if the 
conditions were .of sufficiently long* continuance, might 
lead to an important and permanent change of the anoefi^ 
tral instinct. 

I have several interesting facts, also communicated to 





lyTELXilQENCEa 


me by corrf spondents, similarly relating to Individual vari- 
ations of the ancestral instinct of incubation in order to 


meet the requirements of a novel envird^ent. Thus 
Mr. J. F. Fisher tells me that while he was a commander 


in the East India trade he always tliok a quantity of fowls 
to sea for fobd. The laying-boxes being in a confined 
space, the hens u§ed to quarrel over their occupancy ; and 
one of thje hens adopted the habit of reirjoving the ‘ nest- 
eggs ’ which Mr Fisher placed in one of the boxes to 
another box of the same kind not very far away. He 
watched the process through a chink of a door, and ^ saw 
her curl her neck round the egg, thus forming a cup by 
which she lifted the egg,’ and conveyed it to the other 
box. He adds 


I can give no infom^ation to the more recondite question 
the egg was removed, or the fastidious preference of the 
one box over ^he other, or the inventive faculty that suggested 
the neck as a makeshift hand; but from the despatch with 
which she effected the removal of the egg in the case I saw, I 
have no doubt that this hen was the one which had performed 
the feat so often before. • 


The explanation of the preference* shown for the one 
box over the other may, I tldnk, be gathered from another 
part of my correspondent’s letter, for he there mentions 
incidentally that the box in which he placed the nest-egg, 
and from which the hen removed it, was standing near ay 
door which was usually open, and thus situated in a more 
exposed position than the other box. But be this as it 
may, considering 4hat among domestic fowls the habit of 
Conveying eggs is not usual, such isolated cases are inte- 
resting as showing how instincts may originate. Jesse 
gives an exactly similar case (** Gleanings,’ vol. i., p. 149) 
of the Cape goose, which removed eggs from a nest at- 
tacked by rats, and another case of a wild diick doing the 
same. 

In the same connection, and with the same remarks, I 
mfy quote the following case in which a fowl adopted the 
habit of convejung, not her eggs, but her young chickens. 
I quote it from Houzeau (‘ Journ,,’ i., p. 332), who gives 
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the bbservatiol on the authority of his brotl^ev as eye- 
witness. The fowl had found good feedihg-greund *on 
the farther sifie of a^ stream four metres wide. She 
adopted the haoit of flying across with her chickens upon 
her back, taking one dkicken on each jcftirney. She thus 
transferred her whole brood every morningf and brought 
them back irf a similar way to their nf st every evening. 
The habit of car jying ‘young in this <way is not qathral to 
Grallinacese, and therefore this particulaif ’ instance of its 
display can only be set down as an intelligent adjustment 
by a particular bird. • * * 

Similarly, a correspondent (Mr. J. Street) informs me 
of a case in which a pair of blackbirds, after having been 
disturbed by his gardener looking into thftir nest at their 
young, removed the latter to a distance of twenty yards, 
and deposited them in a more concealed place. Partridges 
are well known to do this, and similarly, according to 
Audubon, the goatsucker, when its nest is disturbed, re- 
moves its eggs to another place, the male and female 
both transporting eggs in their beaks.' 

Still more curiously, a case is record#d in ^ Comptes 
Eendu’(1836) of a 'pair of nightingales whose nest was 
threatened by a flood, and who transported it to a*safe place, 
tlie male and the female bearing the nest between Ibhem. 

Now, it is easy to see that if any particular bird is in- 
telligent enough, as in the cases quoted, to perform this 
wudjustive action of conveying young^ — whether to feeding- 
grounds, as in the case of the hen, or from sources of 
danger, as in the case of partridges, blackbirds, and goat- 
suckers — ^inheritance and natural selection might* develop 
the originally intelligent adjustment into’ an instincts 
common to the species. And it so happens that this has 
actually occurred in at least two species of birSs — ^viz., 
the woodcock and wild duck, both of which have been re- 
peatedly observed to fly with thfeir young upon their backs 
to and from their feeding-ground. 

Couch givea Some facts of interest relating to the mode 
of escape practised by the water-rail, swan, and some otBer 
aquatic birds. This consists in sinking under water, w\th 

* Om. Biog,^ i., p. 276. 

U 
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only the* bill Remaining above the surface ^for respiration;, 
when the swan has young, she may sink the head quite- 
under water in order to allow thq young jb mount on it,, 
and so be carried through even rapid currents. 

The same author remarks thau^ 

Many birds will carefully remove the meetings of the young 
from the neighboufhoqd of their i).ests. in order Iiot to attract. 
Sie attention of enemies ; for while W fii^d that birds whi(^ 
make no secret of their nesting-places are careless in such 
matters, the woodpecker and the marsh-tit in particular are ah 
pains to remove even the chips which are made in excavating 
the cavities where the nests are placed, and which might lead an 
observer to the sacred spot. , 

Similarly, Jesse observes : — 

The excrement of the young of many birds who build their 
nests without any pretensions to concealment, such as the swallow, 
crow, Ac., may at all times be observed about or under the nest ; 
while that of some of those birds whose nests are more indus- 
triously concealed is conveyed away in the mouths of the parent 
birds, who generally drop it at a distance .of twenty or thirty 
yards from the nest, t Were it nOt for tJiis precaution, the ex- 
crement itself, from its accumulation, and commonly from its 
very colour, would point out the place where the young were 
concealed. When the young birds jire ready to fly, or nearly so, 
the old birds do not consider it any longer necessary to remove 
the excrement. 

s 

Sir H. Davy gives an account of a pair of eagles which 
he saw on Ben Nevis teacjiing their young ones to fly ; and 
every one must* have observed the same thing among 
" commoner sffecies of birds. The experiments of Spalding, 
howevey, have shown that flyipg is an instinctive faculty ; 
so that when he reared swallows from the nest and liberated 
them only after they werefuily fledged, they flew well im- 
mediately on being libefated. Therefore, f he ‘teaching 
to fly’ by parent bjirds must be regarded as mere en- 
couragement to develop instinctive powers, which in virtue 
of this encour^ement are probably developed sooner than 
would otherwise be the case. 

A few observations may here be offered on some 
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habiis which ho not fall under any pa^cgahtr head- 
ing. ^ • * 

The habit yhich ni|iny small birds display of mobbing 
carnivorous ones is probably due to a desire to drive off the 
enemy, and perhaps ateo to warn friends by the hubbub. 
It may therefore perhaps be regarded as a display of con- 
certed actiyn^ of which, however, we jshall have better 
evidence further ^n. |I hive seen a flock of commoA terns 
mob a pirate tern, which shows that this combined action 
may be directed as much against robbery^ as against 
murder. Couch says he has sSen blackbirds mobbing a 
cat which was concealed in a bush, and here the motive 
would seem to be that of wamipg Mends rather than that 
of driving away the enemy. * 

I have observed among tjie sea-gulls at the Zoological 
Grardens a curious habit, or mode of^challenge. This con- 
sists in ostentatiously picking up a small twig or piece of 
wood, and throwing it down before the bird challenged, in 
the way that a glove used to be thrown down by the old 
knights. I observed this action performed repeatedly by 
several individuate of the glaucous and blflck-feack species 
in the early spring-time of the year, ‘and so it probably 
has some remote connection with the instinct of nest- 
building. 


Nidifimtion, 

•* In connection with the habits and instincts peculiar to 
certain species of birds, I may give a short account of the 
more remarkable kinds of nidification that are met with in 
this class of animals. As the account ulust nece^arily be 
brief, I shall only mention the more interesting of the 
usual types. • . 

Petrels and puffins make their nests in burrows which 
they excavatp in the earth. •The great sulphur mountain 
in Guadeloupe is described by Passer as ‘ all bored like a 
rabbit warren with the holes that these imps (i.e. petrels) 
excavate.’ In the case of the pifffin it is the male 
does the work of burlowing. He throws himself upon 
his back in the tunnel which he has made, and digs.it 
longer and longer with his broad bill, while casting out 

v2 
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th^ modld ^th Ms webbed feet. The^ burrow when 
finished%as several twists^ and turns in and is about 
ten feet deep. If a rabbit burroTif is avail^ible, the puffin 
saves himself the^ trouble of digging by taMng possession 
of the one already made. The kin^sher and land-martin 
also make thMr nests in burrows. 

Certain auks Jay their single egg on thq. bare rock 
m-hile *the stonp curlew and go&tsutker deposit theirs on 
the bare soil, rbturning, however, year after year to the 
sa^ie spot. , Ostriches scrajpe holes in the sand to serve as 
extemporised nests for their eggs promiscuously dropped, 
which are then buried by a light coating of sand, and in- 
cubated during^ the day by the sunbeams, and at night 
by the male bird*. Sometimes a number of female ostriches 
deposit their eggs in a cominon nest, and then take the 
duty of incubation by turns. Similarly, gulls, sandpipers, 
plovers, &c., place their eggs in shallow pits hollowed out 
of the soil. * The kingfisher makes a bed of undigested 
fish-bones ejected as pellets from her stomach, and ‘ some 
of the swifts secrete from their salivary glands a fluid 
which rapidly h&rdens as it dr^es on exJ)osure to the air 
into a substance resembling isinglass, ^nd thus furnish the 
edibje birds’ nests ” that are the delight of the Chine^^ 
epicures.’ ‘ 

The house-martin builds its nest of clay, which it sticks 
upon the face of a wall, and renders more tenacious by 
working into it little bits of straw, splinters of wood, &c.'' 
According to Mr. Gilbert White ; — 

That this work may not, while it is soft and green, pull 
;itself down hy its* own weight, the provident architect has 
prudence sgid forbearance enough not to advance her work too 
fast; buj|. by building only in thg morning, and by dedicating 
the rest of the day to food and amusement, gives it sufficient 
time to dry and harden. About half an inch seems a sufficient 
layer for a day. Thus careful workmen, when they build mud 
walls (informed at first perhaps by these little birds), raise but 
a moderate layer at a tihie;^ and then desist, lest the work should 
become top-heavy, and ruined by its own weight. By this 
method, in about ten or twelve days is formed a hemispheric 
nest, with a small aperture towards the top, strong, compact, 

1 Newton, Encyel, art. * Birds.' « , 
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and warm, and j^rfectly fitted for all the purposes jfof whicji it 

was intended. * 

• 

Other birds build* in wood. The tomtit and the 
woodpecker excavate hole in a tree, and carefully carry 
away the chips, so as not to give any indication of the 
whereabouts of their nests. Wilson says that the American 
woodpecker^akes ar^. excavation fiv^e feet in depth, of ^a 
tortuous form, td keep out wind and rain^ • * * 

The orchard starling suspends its nest from the 
branches of a tree, and uses for its material toilgh kinder of 
grass, the blades of which it weaves together. Wilson 
found one of these blades to be thirteen inches long, and 
to be woven in and out thirty-four times. • 

We may next notice the weaver (Ploceus textor) and 
tailor {Priniaj Orthotomu^j and Sylvia), The former 
intertwines slender leaves of grass so as to produce a web 
sufficiently substantial for the protection of its young. 
The tailor-birds sew together leaves wherewith to make 
their nests, using for the purpose cotton and thread where 
they can find it, pnd natural vegetable ^res^ where they 
cannot obtain artificial. Colonel Syl:e8 says that he has 
found the threads thus used for sewing knotted at the 
ends.^ 

Forbes saw the tailor-bird of the East Indies construct- 
ing its nest, and observed it to choose a plant with large 
Reaves, gather cotton which it regularly spun into a thread 
by means of its bill and claws, and then sew the leaves 
together, using its beak as a needle, or rather awl. 

This instinct is rendered particularly interacting to 
evolutionists from the fact that it is exhibited by threo 
distinct genera. For, as the instinct is so peculiar and 
unique, it is not likely to have originated independently in 
the three genera, but must be regarded as almost certainly 
derived from* a common ancestral type — thus showing that 
an instinct may be perpetuated unaltered after the differen- 
tiation of structure has proceeded J^eyond a specific distinc- 
tion. The genus Sylym inhabits Italy, the other hwo 
inhabit India. Sylma uses for thread spiders’ web col- 


> Catalogue of Bvrds, &c., p. 16 . 
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leotedfrobi^.h^ egg-pouches, which is stitchei through holes 
made in^he edges of leaves, presumably wi^h the beak. 

The baya bird of India ‘ hangs dts pendiilous dwelling 
from a projecting ]pough, twisting it yrith grass into a form 
somewhat resembling a bottle withf a prolonged neck, the 
entrance being inverted, so as to baffle the approaches of 
its enemies, the tree snakes and other reptile?.’ 

Sir E. Teiment, *'from whom this account is taken, 
adds : — *’ 

«The natives assert that the male bird carries fire-flies to the 
nest, and fastens them to its sides by particles of soft mud. Mr. 
Layard assures me that although he has never succeeded in 
finding the fire-fiy, the nest .of the male bird (for the female 
occupies another 'during incubation) invariably contains a patch 
of mud on each side of the perch. 

Dr. Buchanan confirms the report of the natives here 
alluded to, apd says : — 

At night each of the habitations is lighted up by a fire-fiy 
stuck on the top with a bit of clay. The nest consists of two 
rooms ; sometimgs there are three or four fire-flies, and their 
blaze in the Tittle cells dazzles the eyes of the bats, which often 
kill the yoimg of these birds. , 

While this work is passing through the press I me^^t 
with the following, which appears to refer to some inde- 
pendent, and therefore corroborative observation concern- 
ing the above-stated fact, and in any case is worth adding,^, 
on account of the observation concerning the rats, which, 
if trustworthy, would furnish a sufficient reason for the 
instinct ^of the bii:ds. The extract is taken from a letter to 
^ Nature ’ (xxiv., p. 165), published by Mr. H. A. Severn : 

I have been informed on safe authority that the Indian 
bottle-bird protects his nest at night by sticking several of these 
glow-beetles around the entrance by means of clay ; and only a 
few days back an intimate friend of my own was Watching three 
rats on a roof rafter of his bungalow when a glow-fly lodged 
veiy dose to them ; theT rajs immediately scampered off. 

** TheTalegaljus of Australia is, in‘the opinion of Gould, — 

Atnong the most important of the ornithological novelties 
which the exploration of Western and Southern Australia has 
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unfolded to ns, aid this from the cireumstanoe of its i^t hatch- 
ing its own eg^, which, instead of being incubated fii ^e usual 
way, are deposited in mounds of mixed sand and herbage, and 
there left for thfe heating of the mass to develop the young, 
which, when accomplish^, force their way ^rough the sides of 
the mound, and commend^ an active life from the moment they 
see the light of day.' • 

Sir Greoi^e Grey n?,easured one of these mounds, and 
found it to be ^forty-five feet in circunjferencfi, and if 
rounded in proportion on the top (it being at the time 
unfinished) would have been full five feet high!^ The h»at 
round the eggs was taken to be 89®. 

A curious aberration of the nest-building instinct is 
sometimes shown by certain birds — particularly the com- 
mon wren — which consists, in building a supernumerary 
nest. That is to say, after ohe nest#is completed, another 
is begun and finished before the eggs are laid, and the 
first nest is not used, though sometimes it ia used in pre- 
ference to the second. 

As showing at once the eccentricity which birds some- 
times display in the choice of a site, an|} als^ the deter- 
mination of certain birds* to return ,to the same site in 
successive years, I teay allude to the case published by 
Bingley, of a pair of swallows which built their nest upon 
the wings and body of a dead owl, which -was hanging 
from the rafters of a bam, and so loosely as to sway about 
••with every gust of wind. The owl with the nest upon it 
was placed as a curiosity in the museum of Sir Ashton 
Lever, and he directed that a shell should be hung upon 
the rafters in the place which had bpen previously oc- 
cupied by the dead owl. Next year thgt swallows re» 
turned and constructed their new nest in the cavity of the 
flhell.2 

The following is quoted from Thompson’s ‘ Passions of 
Animals,’ pi *206 : — • 

The sociable grosbeak of Africa is one of the few instances 
•of birds living in community and uniting in constructing one 

• 

' Gould, Bwd% of Australia^ vol. ii., p. 165, where see for further de- 
ecription. ^ 

^ Animal Biography^ vol. ii., p. 204. 
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huge nesi for the whole society. L. Valiant’s Account has beexb 
fully coi^rmed by other travellers. He says : ^ I observed on tho 
way a tree with an enormous nest of these birds, which 1 have 
called republicans; and as soon as 1 furived dt my camp I de- 
spatched a few men«with a waggon to b^ng it to me, that 1 might 
open and examine the hive. When it arrived, 1 cut it in pieces 
with a hatched, and saw that the chief portion 9 f the structure 
consisted of a masa of Boshman’s grass, without, any mixture, 
brit so* cojtnpact and firmly basketed t^eth^j: as to be impene- 
trable to the raim This is the commencement of the structure, 
and each bird builds its particular nest under this canopy. But 
th% nests arS formed only beneath the eaves, the upper surface 
remaining void, without, however, being useless ; for as it has a 
projecting rim, and is a little inclined, it serves to let the water 
run ofi*, and preserves each htde dwelling from the rain. Figure 
to yourself a huge irregular sloping roof, all the eaves of which 
are covered with nests, crowded one against another, and you 
will have a tolerably accurate idea of these singular edifices. 
Each individual nest is three or four inches in diameter, which 
is sufficient fi/r the bird; but, as they are all in contact with one 
another around the eaves, they appear to the eye to form but 
one building, and are distinguishable from each other only by a 
little external ap^l-ture which serves as an entrance to the nest; 
and even this is somet;imes common to three different nests, one 
of which i^ situated at the bottom and* the other two at the 
* sides. *. This large nest, which was one of the most considerab^ 
I had anywhere seen in the course of my journey, contained 
320 inhabited cells, which, supposing a male and female to each, 
would form a society of 640 individuals ; but as these birds are 
polygamous, such a calculation would not be exact.’ 

The following is quoted from Couch (‘Illustrations of 
Instinctyi’ p. 227 aeq ,) : — 

' Mr. WateVton says there is a peculiarity in the nidification 
of the domestic swan too singul|ir to be passed over without 
notice, the time it lays its first egg the nest which it has> 
prepared is of very moderate si^ ; but as incubation proceeds 
we see it increase vastly in height and breadth. Every soft, 
material, such as pieces of grass and fragments of sedges, is laid 
hold of by the sitting s^'an as they float within her reach, and 
orq, added to the nest. This work of accumulation is performed 
by her during the entire period of incubation, be the weather 
WQt or dry, settled or unsettled ; and it is perfectly astonishing’ 
to see with what assiduity she plies her work of aggrandisement. 
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to a nest alread^ sufficient in strength and size to /tn&wer eveiy 
end. My swans generally form their nest on* an island ^uite* 
above the readt of a flood ; and still the sitting bird never ap- 
pears satisfied '^th the o^ntity of materials which are provided 
for her nest. I once gaije her two huge bundles of oaten straw, 
and she performed her work of apparent supereroj;ation by apply- 
ing the whole of it to her nest, already very large, and not 
exposed to ^struction had the weather b^me ever so rainy. 

This same ahthor continues : — 

It is probable that this disposition to accumylation, ii^ ita 
general baring, has reference to hbat rather than the flood ; but 
that the wild swan has a foresight regarding danger, and a quick 
perception aa to the means of securing safety, appears from an 
instance mentioned by Captain Parry, in his •Northern voyage. 
When everything was deeply involved in ice, the voyagers were 
obliged to pay much attention to diqpem whether they were 
travelling over water or land ; but some birds, which formed 
their nest at no great distance from the ships^^were under no 
mistake in so important a matter; and when the thaw took 
place it was seen that the nest was situated on an islaild in the 
lake. 

# # 

The following cases axe likewise tg.ken from Couch {loc. 
dt., p. 225) : — • 

This swan was eighteen or nineteen years old, had brought 
up many broods, and was highly valued by the neighbom'S. 
She exhibited, some eight or nine yeai*s past, one of the most 
.remarkable powers of instinct ever recorded. She was sitting 
* on four or five eggs, and was observed to be very busy in collect- 
ing weeds, grasses, <&c., to raise her nest ; a farming man was 
ordered to take down half a load of haulm, with which she most 
industriously raised her nest and the eggs two f§et afld a half j 
that very night there came down a tremendous fall of rain, which 
flooded all the malt-shops a^ did great damage. Man made 
no preparation, the bird did; instinct prevailed over reason. 
Her eggs were above, and onlyjust above, the water. 

Duiing the early part of the •summer of 1835, a pair of 
water-hens built their nest by the margin of the ornamental 
pond at Bell’s Hill, a piece of water of Considerable extent, and. 
ordinarily fed hf a spring from the height above, but into which 
the contents of another l&ge pond can occasionally be admitted. 
This was done while the female was sitting ; and as the nest 
had been built when the water level stood low, the sudden influx 
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of this lar^e ^ody of water from the second ponld caused a rise 
of several inch^, so as to threaten the spe^y immersion and 
coni^uent destruction of the eggs. This the^* birds seem to 
have l^en aware of, and immediately ^ok precautions against 
so imminent a danger; for when th^t gardener, upon whose 
veracity I can safely rely, seeing the sudden rise of the water, 
went to look alter the nest, expecting to find it covered and the 
eggs destroyed, or at least forsaken by the hen, ^e observed, 
T^ilst at a distaiice, both birds busily ei^age^ about the brink 
where the nest was placed ; and when near enough he clearly 
peioeived that they were adding, with all possible despatch, fresh 
materials to raise the fabric beyond the level of the increased 
contents of the pond ; and that the eggs had by some means 
been removed from the nest by the birds, and were then de- 
posited upon the grass about & foot or more from the margin of 
the water. He, watched them for some time, and saw the nest 
rapidly increase in hoigl)t ; but £ regret to add that he did not 
remain long enough, fearing he might create alarm, to witness 
the interesting act of replacing the eggs which must have 
been effected shortly aftei*; for, upon his return in less than an 
hour, he found the hen quietly sitting upon them in the newly 
raised nest. In a few days afterwards the young were hatched, 
and, as usual^ soon* quitt^ the nest and took to the water with 
their parents. The nest was shown to me in situ shortly after, 

• and I could, then plainly discern the formation of the new with 
the older part of the fabric. » 

We must not conclude these remarks on nidification 
without alluding to Mr. Wallace’s chapters on the ‘ Philo- 
sophy of Birds’ Nests,’ in his work on ‘ Natural Selection.’*^ 
This writer is inclined to suppose that birds do not build 
their nests distinctive of their various species by the teach- 
ings of bereditarydnsfcinct, but by the young birds intelli- 
gently obser^g the construction of the nests in which 
they are^ hatched, and purposeJLy imitating this construc- 
tion when in the following season they have occasion to 
build nests of their own. With reference to this theory 
it is only needful to say that it is antecedently improbable, 
and not well substani;jLated by facts. It is antecedently 
improbable because, when any habit has been continued 
for a number of generations — especially when the habit 
is pf a peculiar and detailed character — the probability is 
that it has become instinctive ; we should have almost as 
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Tnuch reason t<5 anticipate that the nest of t}ie/li(ftle crus- 
tacean PodoceT^s, or the cell of the hive-bee, is coii^truc^ed 
by a process of conscious imitation, as that this is the case 
with the nests of birdp. And this theory is not well sub- 
stantiated by facts bedb,use, if the theory were true, we 
should expect considerable diflFerences to b^ usually pre- 
sented by y s*ts of the same species. . Unless the con- 
stniction of the ^jest ri ady given species .were regulated 
by a common instinct, numberless idiosyncratic peculi- 
arities would necessarily require to arise, and inhere would 
only be a very general uniformly of type presented by me 
nests of the same species. 

A more valuable contribution to the ‘ Philosophy of 
Birds’ Nests ’ is furnished by this able naturalist when he 
directs attention to a certain general correlation between 
the form of the nest and the colour of the female. For, 
on reviewing the birds of the world, he certainly makes 
good the proposition that, as a general rule, liable however 
to frequent exceptions, dull-coloured females sit on open 
nests, while those that are conspicuously coloured sit in 
domed nests. But Mr. Darwin, in a careTul feview of all 
the evidence, clearly shows that this Interesting fact is to 
he attributed, not, as Mr. Wallace supposed, to the cojour of 
the female having been determined through natural selection 
by the form of the nest, but to the reverse process of the 
form of the nest having been determined by the colour of 
•*the female.' 

Another general fact of interest connected with nidifica- 
tion must not be omitted. This is that the instincts of 
nidification, although not so variable aS the thecfry of Mr. 
Wallace would require, are nevertheless lughly plastic. 
The falcon, which usually builds on a cliff, been 
known to lay its eggs on the ground in a marsh ; the 
golden eagle, sometimes builds pi trees or on the ground ; 
while the heron varies its site between trees, cliffs, and 
open fen.* Again, Audubon, in his. * Ornithological Bio- 
graphy,’ gives many cases of coifspicuous local variations 
in the nests of the same species in the northern and 

‘ See Descent of J/on, p. 462 et seq%^ 

, 9 ‘ Soe Ne'wton, Dnoy, JBHt,, art. ‘ Birds.* 
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southem^U^ted States ; and, as Mr, Wallace truly ob- 
serves,— « 

^ t 

Many facts have already been giveh which l^how that birds 
do adapt their nests to the situations in (which they place them ; 
and the adoption of eaves, chimneys, 'and boxes by swallows,, 
wrens, and mahy other birds, shows that they are always ready 
to take advantage o^ changed conditions. It is pro}>able, there- 
fove, that, a permanenb change of^cliiAate yould 'cause many 
birds to modify t'he form or materials oi their abode, so as better 
to protect their young.* 

* * 4 . 

In America the change of habits in this respect under- 
gone by the house-swallow has been accomplished within 
the last three hyndred years. 

Closely connected, if not identical, with this fact is 
another, namely, that^in sonre species which have been 
watched closely for a sufficient length of time, a steady im- 
provement iOr the construction of nests has been observed. 
Thus C. G, Leroy, who filled the post of Ranger of Ver- 
sailles about a century ago, and therefore had abundant 
opportunities of, studying the habits of ^.nimals, wrote an 
essay on ‘ Tte Intelligence and*- Perfectibility of Animals 
from a Pljilosophicai Point of View.^ In this essay he 
has anticipated the American observer Wilson in noticing 
that the nests of young birds are distinctly inferior to 
those of older ones, both as regards their situation and 
construction. As we have here independent testimony , 
of two good observers to a fact which in itself is not im- 
probable, I think we may conclude that the nest-making 
instinct admits of being supplemented, at any rate in 
some birds, l^y tfie experience and intelligence of the 
individual. M. Pouchet has also recorded that he has 
found a decided improvement to have taken place in the 
nests of the swallows at Rouen during his own lifetime ; 
and this accords with the anticipation of Leroy that if our 
observation extended over a sufficient length of time, and 
in a manner sufficiently ^lose, we should find that the ac- 
cumulation of intelligent improvements by individuals of 
successive genefirations would begin to tell upon the in- 

^ Natwral SeleeHm^ pp. 232-3. 
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hented mstinct, so that all the nests in ^ givdn locality 
would attain to a higher grade of excellence. • * 

Leroy als<\ says that when swallows are hatched out 
too late to migrate with the older birds, the instinct of 
migration is not suflSciently imperative* to induce them to 
undertake the journey by themselves. ‘ Tlfey perish, the 
victims of their ignorance, and of the, tardy birth which 
made therf unajjle 'to foltew their parents^ 


Chichqo. 

Perhaps the strangest of the special instincts mani- 
fested by birds is that of the uuckoo laying its eggs in the 
nests of other birds. As the subject is aln important one 
from several points of view, I shall consider it at some 
length. * • 

It must first be observed that the jDarasitic habit in 
question is not practised by all species of the genus — 
the American cuckoo, for instance, being well known to 
build its nest and rear its young in the ordinary manner. 
The Australian species, however, manif^ts the same in- 
stinct as the European. *The first observer of the habit 

S ractised by the European cuckoo was the • illustrious 
enner, who published his account in the ‘ Philosophical 
Transactions.^ From this account the following is an 
extract: — 

The cuckoo makes choice of the nests of a great variety of 
small birds. I have known its eggs entrusted to the care of the 
hedge-sparrow, water-wagtail, titlark, yellowhammer, green lin- 
net, and winchat. Among these it generally selects the three 
former, but shows a much greater partiality to theTiedge-sparro\^ 
than to any of the rest ; therefore, for the purpose of avoiding 
confusion, this bird only, in flie following account, v^ll be con- 
sidered as the foster-parent of the cuckoo, except in instances 
which are paijticularly spedfied*. • 

When the hedge-sparrow has sat her usual time, and disen- 
gaged the young cuckoo and some of her own offspring from the 
shell,® her own young ones, and arijr of her eggs that rempin 
unhatched, are soon turned out, the young (yackoo remaining 

* Phil. Tram., vol. Ixxviii., p. 221 et seq. • 

2 The yonng cuckoo is generally batched first. 
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possessor^ o£ the nest, and sole object of her fature care. The 
yoAng birds are not previously killed, nor are the eggs de- 
molished, but sdl are left to perish Ijogether, Either entangled 
about the bush which contains the nest, or lyi]4; on the ground 
under it. • 

On June If, 1787, 1 examined the nest of a hedge-sparrow^ 
which then contoined a cuckoo’s and three hedge;-sparrow*s eggs. 
On inspecting it the day following, 1 found the bird had hatch^, 
bat that the nept now' contained d yoiipg ci^ckoo and only one 
young hedge-sparsfow. The nest was plac^ so near the extremity 
of a hedge, that I could distinctly see what was going forward in 
it; and, to my astonishment; saw the young cuckoo, though so 
newly hatch^, in the act of turning out the young hedge- 
sparrow. 

The mode o£ accomplishing this was very curious. The 
h'ttle animal, with the assistance of its rump and wings, contrived 
to get the bird upon its^back, and making a lodgment for the 
burden by elevating its elbows, clambered backward with it up 
the side pf the nest till it reached the top, when, resting for a 
moment, it threw off its load with a jerk, and quite disengaged 
it from the nest. It remained in this situation a short time, 
feeling about with the extremities of its wings, as if to be con- 
vinced whether this business was properly, executed, and then 
dropped into the nest«again. With these (the extremities Of its 
wings) 1 he.ve often seen it examine, as itsvere, an egg and nest- 
ling before it began its operations ; and the sensibility which 
these parts appeared to possess seemed sufficiently to compensate 
the want of sight, vrhich as yet it was destitute of. I afterwards 
put in an egg, and this by a similar process was conveyed to the 
edge of the nest and thrown out. These experiments 1 have* 
since repeated several times in different nests, and have always 
foimd the young cuckoo disposed to act in the same manner. 
In climbing up the nest it sometimes drops its burden, and thus 
' is foiled in itS' endeavours ; but after a Uttle respite the work 
is resumed, and goes on almost incessantly till it is effected. It 
is wondurful to see the extraordinary exertions of the young 
cuckoo, when it is two or three days old, if a bird be put into 
the nest with it that is toq weighty for it to lift^ out. In this 
state it seems ever restless and uneasy. But this disposition 
for turning out its cooqpanions begins to decline from the time 
it is two or three till it is* about twelve days .old, when, as far 
as 1 have hitherto seen, it ceases. Indeed, the disposition for 
throwing out the egg appears to cecise a few days sooner ; for I 
have frequently seen the young cuckoo, after it had been hatched 
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nine or ten daye, remove a nestling that had begn jpleis&d in the 
nest with it, when it suffered an egg, put there at the dhme time, 
to remain unif^olested. « The singularity of its shape is well 
adapted to these purposes; for, different from other newly hatched 
birds, its back from the*p<»pul8B downwards is very broad, with 
a considerable depression in the middle. This c|^pression seems 
formed by nature for the design of giving a more secure lodg- 
ment* to th^gg of theh^ge-sparrow, or its young one, when the 
young cuckoo is employ^ in removing Mther ef them from fhe 
nest. When it is about twelve days old this cavity is quite 
filled up, and then the back assumes the shape of pestling bipds 
in general. . . . The circumstance of the young cuckoo being 
destined by nature to throw out the young hedge-sparrows' 
seems to account for the parent cuckoo dropping her egg in 
the nests of birds so small as those 1 have p^icularised. It 
she were to do this in the nest of a bird which produced a large 
egg, and consequently a large nastling, the young cuckoO' 
would probably find an insurmountable (Hfficulty in solely pos- 
sessing the nest, as its exertions would be unequ^ to the lal^ur 
of turning out the young birds. (I have known a case in 
which a hedge-sparrow sat upon a cuckoo's egg and one of her 
own. Her own egg was hatched five days before the cuckoo’s, 
when the young Iredge-sparrow had gained fftich^a superiority 
in size that the young cuckoo had not powers sujQicientto lift it 
out of the nest till itVas two days old, by which time it had 
^own very considerably. This egg was probably laid by the 
cuckoo several days after the hedge-sparrow had begun to sit ; 
and even in this case it appears that its presence had created 
the disturbance before alluded to, as all the hedge-sparrow’s eggs 
•*had gone except one.) . . . June 27, 1787. — Two cuckoos 
and a hedge-sparrow were hatched in the same nest this morn- 
ing ; one hedge-sparrow’s egg remained unhatcbed. In a few 
hours after, a contest began between the cuckoos foi* the pos- 
session of the nest, which continued undetermined till the next* 
afternoon ; when one of them, which was somewhat superior in 
size, turned out the other, wgether with the youfig hedge- 
sparrow and the unhatched egg. This contest was very remark- 
able. The combatants altemaiely appeared to have the advan- 
tage, as each carried the other several times nearly to the top 
of the nest, and then sunk down again oppressed with the 
weight of its burden ; till at lengtff, after various efforts, tj;ie 
strongest prevailed, and Vas afterwards broijght up by the 
hedge-sparrows. 

To what cause, then, may we attribute the singularitios of 
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iJie cucko^ f • May they not be owing to the fallowing circum- 
stances, --^the short residence this bird is allowed to make in* 
the country where it is destined to propagate Hts species, and 
the call that nature has upon it, during that short residence, 
to produce a numerous progeny ? The^euckoo’s first appearance 
here is about t(he middle of April, commonly on the 17th. Its 
egg is not ready for incubation till some weeks after its arrival, 
seldom, before the middle of May. ^ A fortnight isvtaken iip by 
ttte sitting* bird in hatching the egg*. T^e ywng bird generally 
continues three Weeks in the nest before it fiies, and the foster- 
paints feed^it more than five weeks after this period; so that, 
if a cuckoo should be ready Vidth an egg much sooner than the 
time pointed out, not a single nestling, even one of the earliest, 
would be fit to provide for itself before its parent would be in- 
stinetively dire^d to seek & new residence, and be thus com- 
pelled to abandon ‘its young one; for old cuckoos take their 
final leave of this country the first week in July. 

Had nature allowed the cuckoo to have stayed here as long 
as some other migrating birds, which produce a single set of 
young ones (as the swift or nightingale, for example), and had 
allowed her to have reared as large a number as any bird is 
capable of bringing up at one time, there might not have been 
sufficient to«;havu answered her purpose; but by sending the 
cuckoo from one nest «to another, hhe is reduced to the same 
state as the> bird whose nest we daily rob of an egg, in which 
case the stimulus for incubation is suspended. 

A writer in ‘ Nature ’ (voL v., p. 383 ; and vol. ix., p. 
123), to whom Mr. Darwin refers in the latest edition of 
^The Origin of Species ’ as an observer that Mr, Gould has' 
found trustworthy, precisely confirms, from observations 
of his own, the above description of Jenner. So far, 
.therefore, ag^the* observations are common I shall not 
quote his statements ; but the following additional matter 
is worth ^rendering ; — * 

But what struck me most ijras this : the cuckoo was per- 
fectly naked, without a vestige of a feather or bven a hint of 
future feathers; its eyes were not yet opened, and its neck 
seemed too weak to suppo3;t the weight of its head. The pipits 

S in whose nest the young cuckoo was parWitic) had well- 
Leveloped quilli^ on the wings and l^k, and had bright eyes 
partialJy open ; yet they seemed quite helpless under the mani- 
pulations of the cuckoo, which looked a much \ess developed 
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-creature. The cuckooes lege, however, seemed very ihuscular, 
oad it appeared to feel about with its which were abso- 

lutely featherlesef as with l^ands — ^the 'spurious wing' (unusually 
large in proportion) looking like a spread-out thumb. The most 
flifi giilar thing of all was Sjie direct purpose with which the blind 
little monster made for the open side of the nest, the only part 
where it could throw its burden down the bank. [The latter 
remark has i^erence to the position of the nest below a heather 
bush, on the decli^ty of a fow abrupt ‘bank, .where* the only 
chance of dislodging the young birds was to eject them over the 
side of the nest remote fl^m its support upon the bank.] As 
the young cuckoo was blind, it rniUst have known the part*of 
the nest to choose by feeling from the inside that that part was 
unsupported. • 

Such being the facts, we have next .td ask how they 
are to be explained on the principles of evolution. At 
first sight it seems that although thfi habit saves the bird 
which practises it much time and trouble, and so is clearly 
of benefit to the individual, it is not so clear*how the in- 
stinct is of benefit to the species ; for as cuckoos are not 
social birds, and therefore cannot in any way depend on 
mutual co-operatidn, it is difficult to see ttiaMhis saving 
of time and trouble Ip the individual dian be of any use to 
the species. But Jenner seems to have hit the right 
cause in the concluding part of the above quotation. If 
it is an advantage that the cuckoo should migrate early, 
it clearly becomes an advantage, in order to admit of this, 
^at the habit should be formed of leaving her eggs for 
other birds to incubate. At any rate, we have here a .suffi- 
ciently probable explanation of the raison d’etre of this 
curious instinct ; and whether it is the tme reasoif or the 
only reason, we are justified in setting dowfl the instinct * 
to the creating influence oftfiatural selection. ^ 

Mr. Darwin, in his ‘ Origin of Species,’ has some in- 
teresting reiparks to make •on^ this subject. First, he 
is informed by Dr. Merrell tha*t the American cuckoo, 
although as a rule following the ordinary custom of birds 
in incubating hcnr own eggs, nevertheless occasionally de- 
posits them in the nestS of other birds. ^ 

Now let us suppose that the ancient progenitor of our Euro- 
pean cuckoo h&d the habits of the American cuckoo, and that 
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she occa^OQ^al^y laid her ^ in another bird's nest. If the old 
bi^ pibfit^ by this occasional habit through being able to< 
migrate earlier, or through any othpr cause ^ or if the young 
were made more vigorous by advantage being taken of the mis- 
taken instinct of another species thaUjSvhen reared by their own 
mother, encupibered as she could hardly fail to be by having 
^gs and young at the same time ; ^ then the ..old birds or the 
fostered young woFuld gain an advantage.* ^ 

The instinot would seem to be a very old one, for there 
are two great changes of stracture in the European cuckoo 
^ich are manifestly correlated with the instinct. Thus,, 
the shape of the young bird’s back has already been noted 
and not less remarkable tban this is the small size of the 
egg from which the young bird is hatched. For the egg 
of the cuckoo is not any larger than that of the skylark,, 
although an adult cuckoo is four times the size of an adult 
skylark. And ^ that the small size of the egg is a real 
case of adaptation (in order to deceive the small birds in 
whose nests it is laid), we may infer from the fact of the 
non-parasitic American cuckoo laying full-sized eggs.’ 
Yet, althoughothe instinct in (Question is doubtless of high 
antiquity, there have been occasional instances observed 
in cuckoos of reversion to the ancestral instinct of nidifica- 
tion*; for, according to Adolf Muller, ‘ the cuckoo occasion* 

* Allusion is here made to the fact th.at the cuckoo la,y8 her eggs at 
intervals of two or three days, and therefore that if all were incubated 
by the mother, they would hatch out at different times — a state of things 
which actually obtains in the case of the American cuckoo, whose 
nest contains eggs and young at the same time. 

* It is worth while to observe, as bearing on this theory of the origin 

of this parasitic habr.t, that even non-parasitic birds occasionally deposit 
their eggs in wsts of other birds. Thus, Professor A. Newton writes in 
his admirable essay on * Birds ' in the Encyclopaedia Britannica, * Cer- 
tain it is that some birds, whether by mistake or stupidity, do not un- 
frequentty lay their eggs in the nests of others. It is within the know- 
ledge of many that pheasants’ eggs and partridges’ eggs are often laid 
in the same nest ; and it is y^ithih the knowledge qt the writer that 
gulls’ eggs have been found in the nests of eider-ducks, and mee versa ; 
that a redstart and a pied flycatcher will lay their eggs in the same con- 
venient hole — the forest \)eipg rather deficient in such accommodation : 
that an owl and a duck will resort to the same nest;hole, set up by the 
scheming woodn^n for his own advantage ; and that the starling, which 
constantly dispossesses the ^een woodpecker, sometimes discovers that 
the rightful heir of the domicile has to be brought up by the intruding 
tenant.* ^ . 
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ally lays her eggs on the bare ground, sitB«on*tfiem, %nd 
feeds her young.* 

In ‘Nature* for November 18, 1869, Professor A. 
Newton, F.R.S., has pjablished an article on a somewhat 
obscure point connected with the instincts of the cuckoo. 
He says that Dr. Baldamus has satisfied him,T3y an exhibi- 
tion of sixtqpn specimens of cuckoos* eggsfbund in th^ nests 
of different species of birdfs, ‘ that tfife egg. of the cuckdb 
is approximately coloured and marked like those of the 
bird in whose nest it is found,* for the purpose, no doubt, 
of deceiving the foster-parents. Professor Newton adds, 
however : — 

Having said this much, and believing as I do the Doctor to 
be partly justified in the carefully worded enunciation of what 
he calls a ‘ law of nature,* I must no^w^ declai‘e that it is only 
‘approximately,’ and by no means universally true that the 
cuckoo’s egg is coloured like those of the victims pf her imposi- 
tion, &c. 

Still, when so great an authority as Professor Newton 
expresses himself satisfied that there is a marked imdmcy 
to such imitation, which Jn some cases leads to extra- 
ordinary variations ift the colouring of the cuckoo*8 egg, 
tile alleged fact becomes one which demands notice. * The 
question, of course, immediately arises. How is it conceiv- 
able that the fact, if it is a fact, can be explained ? We 
jiannot imagine the cuckoo to be able consciously to colour 
her egg during its formation in order to imitate the eggs 
among which she is about to lay. it ; nor can we suppose 
that having laid an egg and observed its colouring, she 
then carries it to the nest of the bird whose^ftggs it most* 
resembles. Professor Newton suggests another theory, 
which he seems to think sufficient, but which T confess 
seems to me little more sati^actory than the impossible 
theories just Stated. He says 

Only one explanation of the procesjf can, to my mind, be 
offered. Every person who has studied the habits of birds with 
sufficient attention will be conversant with the tendency which 
ceitain of those habits have to become hereditary. It is, I am 
sure, no violent hypothesis to suppose that there is a vexy 
reasonable pnobability of each cuckoo most commonly placing 
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her eggs iiu th^ nest of the same bird, and of this habit being 
tr^smitted to her posterity. 

Now it will be seen that it requi^s but orfiy an application 
to this case of the principle of * natural selection/ or * survival 
of the fittest/ to show that if my arj\iment be sound, nothing 
can be more likely than that, in the course of time, that prin- 
ciple should operate so as to produce the facts asserted, the eggs 
whicl^ best imitated those of particular foster-parents having 
ifiie best chance of during the lalter, >nd so of being hatched 
out. 

* Now, granting to this hypothesis the assumption that 
individual cuckoos have special predilections as to the 
species in whose nests they^ are to lay their eggs, and that 
some of these species require to be deceived by imitative 
colouring of the* egg to prevent their tilting it out, there 
is still an enormous difficulty to be met. Supposing that 
one cuckoo out of a** hundred happens to lay eggs suffi- 
ciently like those of the North African magpies (a species 
alluded to by Professor Newton) to deceive the lajtter into 
supposing the egg to be one of their own. This I cannot 
think is too small a proportion to assume, seeing that, ex 
hypothesis the ^resemblance nuist be tolerably close, and 
that the egg of the magpie does nut resemble the great 
majority of eggs of the cuckoo. Now, in order to sustain 
the theory, we must suppose that the particular cuckoo 
which happens to have the peculiarity of laying eggs so 
closely resembling those of the magpie, must also happen 
to have the peculiarity of desiring to lay its eggs in the ' 
nest of a magpie. The conjunction of these two pecu- 
liarities would, I should think, at a moderate estimate 
.reduce the (jhancfes of an approximately coloured egg being 
laid in the appropriate nest to at least one thousand to 
one. But supposing the happy accident to have taken 
place, we have next to suppose that the peculiarity of 
laying these exceptionably coloured eggs is ^not only con- 
stant for the same individual cuckoo, but is inherited by 
innumerable generations of her progeny; and, what is 
n^jach more difficult to'grant, that the fancy for laying 
eggs in the nest of a magpie is ‘similarly inherited. I 
think, therefore, notwithstanding Professor Newton’s strong 
opinion upon the subject, that the ingenious; hypothesis 
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must be dism^sed as too seriously encumb^efi by the 
difficulties which I have mentioned. We may wiflh phflo- 
sophical safety*invoke the influence of natural selection to 
explain all cases of protective colouring when the modus 
operandi need only b^ supposed simpK and direct ; but 
in a case siich as this the number and complexity of the 
conditions that would require to meet, in order to give 
natural sel^btion the possibility of antrance, seom *to me 
much too considerable to admit of our entertaining the 
possibility of its action — at all events in thp way t^at 
Professor Newton suggests. Therefore, if the facts are 
facts, I cannot see how they are to be explained. 

Cuckoos are not the onl/ birds which manifest the 
parasitic habit of laying their eggs in otljet birds* nests. 

Some species of Melothru^^ a widely distinct genus of 
American birds, allied to our starlings, have parasitic habits 
like those of the cuckoo ; and the species present^n interesting 
gradation in the perfection of their instincts. The sexes of 
Melothrus cadiua aie stated by an excellent observer, Mr. 
Hudson, sometimes to live promiscuously together in flocks and 
sometimes to pair. • They either build a nesif of their own, or 
seize on one belonging to some other bird* occasionally throwing 
out the nestlings of the stranger. Tliey either lay their eggs in 
fhe nest thus appropriated, or oddly enough build one for’ them- 
selves on the top of it. They usually sit on their own eggs and 
rear their own young ; but Mr. Hudson says it is probable that 
Jjhey are occasionally parasitic, for he has seen the young of 
* this species feeding old birds of a distinct kind and clamouring 
to be fed by them. The parasitic habits of another species of 
Mdothrus^ the M. Ganariends, are much more highly developed 
than those of the last, but are still far from perfect. Tliis bird, 
as far as it is known, invariably lays its eggs ilh* the nests or 
strangers, but it is remarkably that several together sometimes 
commence to build an irregular untidy nest of their own, placed 
in singularly ill-adapted situations, as on the leaves of a large 
thistle. Thej^must, however, as far as Mr. Hudson has ascer- 
tained, complete a nest for themselves. They often lay so many 
eggs, ^m ^teen to twenty, in the sam^ foster-nest, tW few or 
none can possibly be hatched. They* have, moreover, the extwi- 
ordinary habit of peckinj; holes in the eggs, whether of their 
own species or of their foster-parents, which they find in the 
appropriated nests. They drop also many eggs on the bare 
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ground, Vrl^idi are thus wasted. A third specif, the M, irtwnA 
of«North Amdrica, has acquired instincts as perfect as tiiose of 
the cuckoo, for it never lays more th|ui an egg in a fostemest, 
so that the young Hrd is securely reared. Mr. Hudson is a 
strong disbehever jn evolution, but he appears to have been so 
much struck by the imperfect instinctb of the Melothrua Camuri- 
€71818 that he (faotes my words, and asks, * Must we consider these 
habits not as especially endowed or created in^ncts, but as 
small coqi^uences of one general *law*^nainq^y transition % * ^ 

Such are alt the facts and considerations which I have 
to present •with reference dx) the curious instinct in ques- 
tion. It will be seen that — with one doubtful or not suffi- 
ciently investigated exception, viz., that of cuckoos adapt- 
ing the colour of their eggs to that of the eggs of the 
foster-parents — ^there is nothing connected with these 
instincts that present^ any difficulty to the theory of evo- 
lution. We may, perhaps, at first sight wonder why some 
counteracting instinct shoiild not have been developed by 
the same agency in the birds which are liable to be thus 
duped ; but here we must remember that the deposition 
of a parasitic ggg is, comparatively speaking, an exceed- 
ingly rare event, an^d therefore not one that is likely to 
lead to th,e development of a special Instinct to meet it. 

. •* 

General Intelligence. 

Under this heading I shall here, as in the case of this^ 
heading elsewhere, string together all the instances which 
I have met with, and which I deem trustworthy, of the 
display of unusually high intelligence in the class, family, 
%order, or speqies of animals under consideration — ^the ob- 
ject of this heading in all cases being that of supplying, 
by the fccts mentioned beneafh it, a general idea of the 
upper limit of intelligence which is distinctive of each 
group of animals. • ' 

That birds recognise their own images in mirrors as 
birds there can be no, question. Houzeau, who records 
observations of his own in this cqnnectioh • with parrots,^ 
adds that dogif are more difficult to deceive by mirrors in 

* Origin of Speciest p. 216. * Tom. i.^p. 180. 
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this ‘way than* birds, on account of their depending so 
much upon smell for their information. No do^Jbt indi- 
vidual differeiices are ip be met with in animals of both 
classes, and much depends on previous experience. Young 
dogs, or dogs which hUve never seen a«mirror before, are 
not, as a rule, difficult to deceive, even thoijgh they have 
good noses. *1 myself had a setter with an excellent nose, 
who on many repeated qpcasions tried to fight his own 
image, till he ftflind 4)y experience that it ’was cff no use. 
As to birds, I have seen canaries suppose their own images 
to be other canary birds, and also the reflecticfn of a room 
to be another room — the birds flying against a large 
mirror and falling half stmmed. I mention the latter 
circumstance because it afforded evidence* of the superior 
intelligence of a linnet, which on the saAe occasion dashed 
itself against the mirror onOe, but #never a second time, 
while the canaries did so repeatedly. 

Mrs. Frankland, in ^ Nature ’(xxi., p. 82), gives the fol- 
lowing account of a bullfinch paying more attention to a 
portrait of a bullfinch than to his own image in a mirror, 
which is certainly remarkable ; and as the f^t seems to have 
been observed repeatedly; it can scarcely be discredited : 

• The following is a curious instance of discrimination^ which 
I have observed in my bullfinch. He is in the habit of coming 
out of his cage in my room in the morning. In this room thei'e 
is a mirror with a marble slab before it, and also a very cleverly 
• executed water-colour drawing of a hen bullfinch, life size. The 
fii*st thing that my bullfinch does on leaving his cage is to fiy to 
the picture (perching on a vase just below it) and pipe his tune 
in the most insinuating manner, accompanied with much bow- 
ing to the portrait of the hen bullfinch.* AftQ^ having duly 
paid his addresses to it, he generally spends some time on the 
marble slab in front of the looking-glass, but without showing 
the slightest emotion at the sight of his own reflection, or 
courting it with a song. Whether this perfect coolness is due 
to the fact of the reflection being that of a cock bird, or whether 
(since he shows no desire to fight the reflected im^e) he is per- 
fectly well vwsufi that he only sees jiiihself, it is difficult to say. 
. • '' 

That birds possess considerable power! of imagination, 
or forming mental pictures of absent objects, may be in- 
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ferred from the fact of their pining for absent mates, parrots- 
calling for ^absent friends, Ac- The same fact is further 
proved by birds dreaming, a faculty which hits been noticed 
by Cuvier, Jerdon, Thompson, Bennet, Houzeau, Bechstein, 
Lindsay, and Darwin.^ * 

The facilifiy with which birds lend themselves to the 
education of the show-man is certain eviden\3e of consider- 
ate docility, or £he^ power of rforming novel 'associations 
of ideas. * Thus, according to Bingl^y , — ' 

Some years ago the Sieur Homan exhibited in this country 
thi wonderful performances •of his birds. These were gold- 
finches, linnets, and canary birds. One appeared dead, and was 
held up by the tail or claw without exhibiting any signs of life. 
A second stood on its head, with its claws in the air, &c., &c.^ 

And many years ago there was exhibited a very puzzling 
automaton, which, although of very small size and quite 
isolated from any possibly mechanical connection with it& 
designer,* performed certain movements in any order that 
the fancy of the observers might dictate. The explana- 
tion turned out to be that within the mechanism of the 
figure there iwas^'a canary bird which had been taught to 
run in different directions at different words or tones of 
command,' so by its weight starting the mechanism to 
perform the particular movement required. 

The rapidity with which birds learn not to fly against 
newly erected telegraph wires, displays a large amount of 
observation and intelligence. The fact has been repeatedly * 
observed. For instance, Mr. Holden says : — 

About twelve years ago I was residing on the coast of 
county Alltrim, at the time the telegraph wires were set up along 
that charming Voad which skirts the sea between Lame and 
Oushendall. During the winter njonths large flocks of starlings 
always migrated over fiom Scotland, arriving in the early morn- 
ing. The first winter after the .wires were stretched along the 
coast I frequently, found numbers of starlings lying dead or 
wounded on the road-side, they having evidently in their flight 
in the dusky morn struck against the tele^aph wires, not 

** See Birds of i./p. 21; Passions ef Animals, p. 60; Poo. Men. 
des Ani., tom. li., 183 ; Mind in Lower Animals, vol. ii., p. 96 ; and 
Beseent of Maei, p. 74. 

* Animal Biography, vol. ii., p. 173 
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blown agunst tl^m, as these accidents often occurred ^hen there 
was but little wind. I found that the peasantiy'had conie to 
the conclusion that thes^ unusual deaths were due to the flash 
of the telegraph messages killing any starlings that happened to 
be perched on the wires when working. Strange to say that 
throughout the following and succeeding winters hardly a death 
occurred among the starlings on their arrival. * It would thus 
appear that the birds were deeply impressed, and understood the 
cause of thS fatal accidents •among their fellqw-travellers the 
previous year, ana hen^ie carefully avoided th^ telegraph wires ; 
not only so, but the young birds must also have acquired this 
knowledge and perpetuated it, a knowledge which they, cohld 
not have acquired by experience or even instinct, unless the 
instinct was really inherited memory derived from the parents 
whose brains were first impressed’ by it.^ , 

• 

Similar facts are given Jin Buckland’s ‘ Curiosities of 
Natural History,’ ^ and I have mysfilf known of a case in 
Scotland where a telegraph was erected across a piece of 
moorland. During the first season some df the grouse 
were injured by flying against the wires, but never in any 
succeeding season. Why the young birds should avoid 
them without having had individual experience may, I 
think, be explained by the considenration that in birdie, 
yhich fly in flocks or coveys, it is the older oneS that lead 
the way. This explanation would not, of course, apply to 
birds which fly singly ; but I am not aware that any ob- 
servations have gone to show that the young of such 
•’birds avoid the wires. 

I quote the following exhibition of intelligence in an 
eagle from Menault ; — 

The following account of the patience with^whicli a golden 
eagle submitted to surgical treatment, and the care which it 
showed in the gradual use of the healing limb, mq^t suggest 
the idea that something very near to prudence and reason 
existed in the bird. This eagle was caught in a fox-trap set in 
the forest of Fontainebleau, and its* claw had been terribly tom. 
An operation was performed on the limb by the conservators of 
the Zoological Gardens at Paris, which the noble bird bore with 
a rational patience. Thqugh his head Vas left loose, he made 
no attempts to interfere with the agonising Sxtraction of the 

* Natwre^ xx.,p. 266. • Vol. i., p. 216. See also Descent of Man, p. 80. 
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splinters/or. to disturb the arrangements of th^* annoying band- 
age*. He s^med really to understand the nature of the services 
rendered, and that they were for his gpod.* « 

Speaking of the Urubu vultures, Mr. Bates says : — 

They assemble in great numbers <in the villages about the 
end of the wei^season, and are then ravenous with hunger. My 
cook could not lea\e the open kitchen at the back of the house 
far a mopaent whilst tthe dinnertwa^ cooking, oh account of 
their thievish propensities. Some of thbm were always loiteiing 
about, watching iiieir opportunity, and the instant the kitchen 
wfts left unguarded, the bold marauders marched in and lifted 
the lids of the saucepans with their beaks to rob them of their 
contenta The boys of the yjdlage lie in wait, and shoot them 
with bow and a^row ; and vultures have consequently acquired 
such a dread of these weapons, that they may be often kept off 
by hanging a bow from the rafl^rs of the kitchen.^ 

Mrs. Lee, in her ^Ahecdotes,’ says that one day her gardener 
was struck by the strange conduct of a robin, which the man 
had often fed. The bird fluttered about him in so strange a 
manner — now coming close, then hurrying away, always in the 
same direction — that the gardener followed its retreating move- 
ments. Thq^ robjm stopped near a flower-pqjb, and iluttei^ over 
it in great agitation. It was soon found that a nest had been 
“form^ in the pot, anS contained severakyoung. Close by was 
a snali:e, intent, doubtless, upon making a meal of the brood. . 

The following appeared in the ‘ Gardener’s Chronicle ’ 
for Aug. 3, 1878, under the initials ‘ T, G.’ I wrote to the 
editor requesting him to supply me with the name of hip 
correspondent, and also to state whether he knew him to 
be a trustworthy man. In reply the editor said that he 
knew his correspondent to be trustworthy, and that his 
* name is Thomas Guring; — 

About thirty years ago the ^mall market town in which I 
reside wSs skirted by an open common, upon which a ilumber 
of geese were kept by cottagers. The number of the birds was 
very great. . . . Our com market at that time was held in the 
street in front of the principal inn, and on the market day a 
good deal of com was* scattered from sample bags by millers. 
•Somehow the geese found out about the spilling of com, and 
they appear to have held a consultation upon the subject. . . . 

I Menanlt, Wonders of l7igtmct,'p. 132. 

* Nad, on AmmonM^ p. 177; Anecdotes^ p. 136. 
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fVom this never miaBed their opportunity, and the 

entry of the geese was always looked for and invaiikbly took 
place. On the^noming ^ter the market, early, and always on 
the proper morning, fortnightly, in they came cackling and 
gobbling in merry mood, and they never acame on the wrong 
day. The corn, of coihse, was ^e attraction but in what 
manner did they mark the time) One might* have supposed 
that their perceptions were awakened on the market day by the 
smell of coin, or pprhaps by the noise of«the m^ket ^alhc; hut 
my story is not yet finished, and its sequel i^against this view. 
It happened one year that a day of national humiliation was 
kept, and the day appointed wab that on whicli our market 
should have been held. The market was postponed, and the 
geese for once were baffled. There was no corn to tickle their 
olfactory organs from afar, no traffic to appeal to their sense of 
hearing. 1 think our little town was as stiN as it usually is on 
Sundays. . . . The geese should have stopped away ; but they 
knew their day, and came as usual. . . 1 do not pretend to 

remember under what precise di*cumstances the habit of coming 
into the street was acquired. It may have bden formed by 
degrees, and continued from year to year; but how the old 
birds, who must have led the way, marked the time so as to 
come in regularly and fortnightly, on a particulq.r day of the 
week, I am at a loss to conceive. , 

Livingstone’s ‘Expedition to the Zambesi,’ 1865,’ p. 
^09, gives a conclusive account of the bird called the 
honey-guide, which leads persons to bees’ nests, ‘ They 
are quite as anxious to lure the stranger to the bees’ hive 
.ras other birds are to draw him away from their own nests.’ 
The object of the bird is to obtain the pupae of the bees 
which are laid bare by the ravaging of the nest. The 
habits of this bird have long been known and described 
in books on popular natural history ; but It* is well tha^ 
the facts have been obser^ged by so trustworthy a man as 
Livingstone. He adds, ‘ How is it that members of this 
femily have learned that all men, white and black, are fond 
of honey ? ’ We can only answer, by intelligent observa- 
tion in the first instance, passing^ into individual and 
hereditary habit, and so eventually into a fixed instinct. 

Brehm relates an instance of cautioi^ sagacity in^ a 
pewit. He had placed some horsehair snares over its 
nest, but the bird seeing them, pushed them aside with 
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her bill. ^ Next da; he set them thickly rpund the nest^. 
butf now*the burd, instead of running as usual to the nest 
along the ground, alighted directly upon it. This shows 
a considerable appreciation of mechanical appliances, as 
does also the folloiiring. ^ 

Mrs. G. M. E. Campbell writes to me : — 

At, Ardglass, co. Down, Ireland,, is a long t^t of turf 
coming to the ^ge of the rocks bverlj^pngvig the sea, where 
cattle and geese feed ; at a bam on this tract there was a low 
enclosure, with a door fastening by a hook and staple to the side- 
polt : when tbe hook was outof the staple, the door fell open by 
its own weight. I one day saw a goose with a large troop of 
goslings coming off the turf to 'this door, which was secured by 
the hook being in the staple. The goose waited for a minute 
or two, as if for thfe door to be open^, and then turned round • 
as if to go away, but wljmt she did was to make a rush at the 
door, and making a dart with her beak at the point of the hook 
nearly threw it out of the staple ; she repeated this manoeuvre, 
and succeeded at the third attempt, the door fell open, and the 
goose led her troop in with a sound of triumphant chuckling. 
How had the goose learned that the force of the rush was need- 
ful to giye tlv) hook a sufficient toss ? 

« 

Mrs. K. Addison* sends me the following instance of 
the use of ' signs on the part of an intelligent jackdaw. 
The bird was eighteen months old, and lived in some 
bushes in Mrs. Addison’s garden. She writes : — 

I generally made a practice of filling a large basin which . 
stands under the trees every morning for Jack’s bath. A few days 
ago I forgot this duty, and was reminded of the foct in a very 
singular manner. Another of my daily occupations is to open my 
,dressing-roon\ shutfors about eleven o’clock of a morning. Now 
these said shuuliers open almost on to the trees where Jack lives. 
The day I forgot his bath, when I opened the shutters I found 
my little friend waiting just outside them, as though he knew 
that he should see me there ; and when he did he placed himself 
immediately in front of me, ^d then shook him&lf and spread 
out his wings just as he always does in his bath. The action 
was so suggestive and Bo immistakable, that I spoke just as I 
would have done to a diild — * Oh yes, Jack, of course you shall 
have some watei^ 

Mr. W. W. Nichols writes to ‘ Nature : ’ — 
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The Central Prison at Agm is the roosting-glace of great 
numbers of the common blue pigeon ; they fly out to^enSigh- 
bouring count!^ for food every monaing, and return in the 
•evening, when they drink at a tank just outside the prison walls. 
In this tank are a large*number of fresh-water turtles, which lie 
in wait for the pigeons ^ust under the surface of the water and 
at the edge o( it. Any bird alighting to drmk near one of 
these turtles has a goo<l chance of having its head bitten off and 
eaten ; ana the h^dless hollies of pigeons have been pickedrup 
near the water, showing the fate winch hasjsometimes befallen 
the birds. The pigeons, however, are aware of tl^p danger, and 
have hit on the following plan to escape it. A pigeon comes in 
from its long flight, and, as it nears the tank, instead of flying 
down at once to the water’s edge, will cross the tank at about 
twenty feet above its surface, and then fly bask to the side from 
which it came, apparently selecting for alighting a safe spot 
which it had remarked as it flew over |;he bank ; but even when 
such a spot has been selected the bird will not alight at the 
edge of the water, but on the bank abouta^' ardfrom.the water, 
and will then run down quickly to the water, t^c two or three 
hurried gulps of it, and then fly off to repeat the same process 
at another part of the tank till its thirst is satisfled. 1 had 
often watched the* birds doing this, and couW not account for 
their strange mode of drinking till told Jby niy friend the super- 
intendent of the' prison, of the turtles which lay in .ambush flJiT 
4he pigeons. 

As a still more remarkable instance of the display of 
intelligence by a bird of this species, I shall quote the 
* following observation of Commander E. H, Napier, also 
published in ‘ Nature ’ (viii., p. 324) : — 

A number of them (pouters) were feeding on as few oats 
that had been accidentally let fi.ll while fixing the nose-bag oii 
a horse standing at bait. Having finished all the grain at hand, 
a large ‘ pouter ’ rose, and flapping its wings furi^isly, flew 
directly at the horse’s eyes, causing the animal to toss his head, 
and in doing/, so, of course shd!ke 4 )ut more corn. 1 saw this 
eeveral times repeated — in fact, whenever the supply on hand 
had been exhausted. . . . Was not this something more than 
instinct ? ■' ' , 

The following display of intelligence^ on the part of 
swallows is communicated to me by Mr. Charles Wilson. 
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It can scarpel^ be attributed to accident; and does not 
admit of mal-observation. My informant sjiys : — 

Two swallows’ were building a nest in the verandah of a 
house in Victoria^ bcit as their nest was resting partly on a bell- 
wire, it was by this means twice pillled down. They then 
began afresh, li'aking a tunnel through the lower part of the 
nest, through which the wire was able to act without doing 
damage. , . « ‘ \ ^ 

Another gentleman writes me of another use to which 
he* has observed swallows put the artifice of building 
tunnels. Being molested by sparrows which desired to 
take forcible possession of their nest, a pair of swallows 
modified the entrance of the latter, so that instead of 
opening by a simfile hole under the eaves of a house, it 
was carried on in the form of*a tunnel. 

Linnaeus says that the martin, when it builds under the 
eaves of houses, sometimes is molested by sparrows taking 
possession of the nest. The pair of martins to which the 
nest belongs are not strong enough to dislodge the in- 
vaders ; but they convoke their companions, some of whom 
guard the captives, lyhilst others bring clay, close up the 
'"eiitratice of the nest, and leave the spaorows to die miser- 
ably. • This account has been to a large extent indepen- 
dently confirmed by Jesse, who seems not to have been 
acquainted with the statement of Linnssus. He writes : — 

Swallows seem to entertain the recollection of injury, and ' 
to resent it when an opportunity offers. A pair of swallows 
built their nest under the ledge of a house at Hampton Court. 
It was np sooner cpmpleted than a couple of sparrows drove 
them from it,< i^otwithstanding the swallows kept up a good re- 
sistance, and even brought others to assist them. The intruders 
were left in peaceable possession* of the nest, till the two old 
birds were obliged to quit it to provide food for theiryoung. They 
had no sooner departed than sei eral swallows came and broke 
down the nest ; and I saw the young sparrows lying dead on 
the ground. As soon as the ne^t was demolished, the swallows 
b^an to rebuild it.^ ^ r 

The same Author gives the following and somewhat 
similar case : — 


‘ Oleanin{f9f vol. ii., p. 96. 
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A pair of smllows built their nest against ,onp the first- 
floor windows of an uninhabited house in Merrio& Sqdare, 
Dublin. A sorrow, however, took possession of it, and the 
swallows were repeatedly seen clinging to the nest, and en> 
deavouring to gain an Entrance to the abode they had erected 
with so much labour. All their efforts, howev^, were defeated 
by the sparroi^^, who never once quitted the nest. The perse- 
vei’ance of Jbe swallowij was at length exhausted : thoy took 
flight, but shorty af^rws&ds returned, accompanied bj^ a 
number of their congeners, each of them haying a piece of dirt 
in its bill. By this means they succeeded in stopping up ^the 
hole, and the intruder was immured in total darlmess. • Soon 
afterwards the nest was taken down and exhibited to several 
persons, with the dead sparrow in it. In this case there ap- 
peal's to have been not only a reasoning faculty, but the birds 
must have been possessed of the power of dbmmnnicating their 
resentment and their wishes to* their f\;^ends, without whose aid 
they could not thus have avenged the injury they had sus- 
tained.^ 

That birds sometimes act in concert may also be 
gathered from the following observations recorded by Mr. 
Buck : — 

I have constantly seen a 'flock of pelicans, when on the feei^ 
form a line across a Hike, and drive the fish before them up'im 
Vhole length, just as fishermen would with a net.® * 

The following is extracted from Sir E. Tennent’s 
‘ Natural History of Ceylon/ and displays remarkable in- 
,• telligence on the part of the crows in that island : — 

One of these ingenious marauders, after vainly attitudi- 
nising in front of a chained watch-dog, that was lazily gnawing 
a bone, and after fruitlessly endeavouring to divert his attention 
by dancing before him, with head awry and «ye askance, at 
length flew away for a moment, and returned bringing a com- 
panion which perched itself on a branch a few y{f^ds in the 
rear. The crow*s giimaces were now actively renewed, but 
with no better success, till* its confederate, poising itself 
on its wings, descended with the utmost velocity, striking the 
dog upon the spine with all the force of its strong beak. The 
rase was successful; the dog started vhh surprise and papa, 
but not quickly enough 1X) seize his assailant, whilst the bone he 
had been gnawing was snatched away by the first crow the 

> ZWd., p. 99. • Natwrey vol. xiii., p. 303. 
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instant hi& head was turned. Two well-authenticated instances 
of Hhe redurronce of this device came within my knowledge at 
Colombo, and attest the sagacity and powers of* communication 
and combination possessed by these astute and courageous 
birds. ( 

f 

This account, which would be difficult of credence if 
narrated by a less competent author, is strikingly confirmed 
by an* independent observation* on the crows of Japan, 
which has recently been published by Miss Bird, in whose 
woyds I sha}l render it. She writes : — 

In* the inn garden 1 saw a dog eating a piece of carrion in 
the presence of several of these covetous birds. They evidently 
said a great deal to each othei: 6n the subject, and now and then 
one or two of thepa tried to pull the meat away from him, 
which he resented. At last a big strong crow succeeded in 
tearing off a piece, with which he returned to the pine where 
the others were congregated, and after much earnest speech 
they all surrounded the dog, and the leading bird dexterously 
dropped the small piece of meat within reach of his mouth, 
when he immediately snapped at it, letting go the big piece 
unwisely for a second, on which two of the crows flew away 
with it to the pine, and with much fluttering and hilarity 
rather gorged it, the deceived dog looking vacant 
and bewildered for a moment, after which he sat under the tree 
and barked at them inanely. A gentleman told me that he 
saw a dog holding a piece of meat in like manner in the 
presence of three crows, which also vainly tried to tear it from 
him, and after a oonsultation they separated, two going as near 
as they dared to the meat, while the third gave the tail a 
bite sharp enough to make the dog turn round with a 
squeak, on which the other villains seized the meat, and the 

three fed ‘triumphantly upon it on the top of a wall.^ 

‘ ' (1 

These two independent statements by competent ob- 
servers of’ such similar exhibitions of intelligence by crows, 
justifies us in accepting the faet, remarkaDle though it be. 
As further corroboration, however, I shall quote still 
another independent and closely similar observation, 
which I find in a lettdr to me from Sir J. Clarke Jervoise, 
w4io says, while writing of rooks wHch he has observed in 
England : — 

1 Unbeaten Tracks in Japtm, vol. ii., pp. 149-50. 
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A pHeasaat used to come veiy boldly and run off with large 
pieces of food, which he could only divide by siiaiin^, an(f he 
was closely watted by the rooks for the pieces that flew out of 
Ms reach. He learned to run off into the shrubs, followed by 
the rooks, who pulled hih tail to make him drop his food. 

I shall next quote a highly interesting observation 
which seems to have been well made, uad which displays 
remarkable intel^gence oii the part of the birds described. 
These are Turnstone^, which, as their nq^e implies, turn 
over stones, &c., in order to obtain as food .the sundry 
«mall creatures concealed benedth. In this case the ob- 
server was Edward. Being concealed in a hollow, and 
unnoticed by the birds, he saw a pair trying to turn over 
the body of a stranded cod-fish, three and a half feet long, 
and buried in the sand to a d^pth of several inches. He 
thus describes what he saw ; — • 

Having got fairly settled down in my pebbly, observatory, I 
turned my undivided attention to the bi^s before me. They 
wore boldly pushing at the fish with their bills, and then with 
their breasts. Their endeavours, however, were in vain : the 
object remained imtnovable. On this they bdbh went round to 
the opposite side, and began to scrape away the sand fronpi ^ 
beneath the fish. After removing a considerable quantity, 
Ihey. again came back to the spot which they had left, and went 
once more to work with their bills and breasts, but with as 
little apparent success as formerly. Nothing daunted, however, 
.they ran round a second time to the other side, and recommenced 
' their trenching operations with a seeming determination not to 
be baffled in their object, which evidently was to undermine the 
dead animal before them, in order that it might be the more 
easily overturned. • ^ • 

While they were thus employed, and after ttfey had laboured 
in this manner at both sides alternately for nearly half an hour, 
they were joined by another of their own species, v^ich came . 
flying with rapidity from the ^neighbouring rocks. Its timely 
arrival was hifiled with evident signs of joy. I was led to this 
conclusion from the gestures which they exhibited, and from a 
low but pleasant murmuring noise to which they gave utterance 
so soon as the *new-comer made liis •appearance. Of thw 
feelings he seemed to be ^rfectly aware, and made his reply 
to them in a similar strain. Their mutual congratulations 
being over, they all three set to work; and after labouring 
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Tigorously for a few mjnutes in removing thQ. sand, they came' 
round toi>th6 other side, and putting their breasts simultaneously 
to the fish, they succeeded in raising it somec^inches from the 
sand, but were unable to turn it over. It went down again 
into its sandy bed, fo the manifest disappointment of the three. 
Resting, however, for a space, and without leaving their 
respective positions, which were a little apart the one from the- 
other, they resolve^, it appears, to give the work another trial. 
Lowering, themselves, <with their breasts pi;essed close to the 
sand, they managed to push their bills underneath the fish, 
which they made to rise about the same height as before. 
Afiber wards,* withdrawing their bills, but without losing the 
advantege which they had gained, they applied their breasts to 
the object. This they did with such force, and to such purpose, 
that at length if: went over, and rolled several yards down a 
slight declivity. It was followed to some distance by the birds 
themselves before they could reqover their bearing.^ 

I shall now bring this chapter to a close by presenting 
all the evidence that I have been able to collect with 
regard to the punishment of malefactors among rooks. 

G-oldsmith, who used constantly to observe a rookery 
from his window, says that the selection of a site for the 
building of a nest i^ a matter of much anxious delibera- 
“tion on the part of a young crow c(ftiple ; the male and 
female ‘ examining all the trees of a grove very atten- 
tively, and when they have fixed upon a branch that seems 
fit for their purpose, they continue to sit upon it, and 
observe it very sedulously for two or three days longer : ’ — . 

It often happens that the young couple have made choice of 
a place too near the mansion of an older pair, who do not 
choose tob be incommoded by such troublesome neighbours ; a 
quarrel, therefore, instantly ensues, in which the old ones are 
always victorious. The young couple, thus expelled, M'e obliged 
again to go through their fatigues — deliberating, examining, 
and choosing ; and, having taken care to keep their due distance, 
the nest b^ins again, and, thdir industry d^erves commen- 
dation. But their activity is often too great in the beginning ; 
they soon grow weary qf bringing the materials of their nests 
from distant places, aqd tiiey very early perceive that sticks 
xnay be provide^ nearer home, with ' less honesty indeed, but 
some degree of address. Away they go, therefore, to pilfer as 
fikst as they can, and, whenever they see a nest unguarded, they 
^ ' Smiles, (ff£ldrvard, pp, 
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take' care to ro^ it of the very choiqpst sticks of ^hich it is 
composed. But these thefts never go unpunished, And^probably, 
upon complainA being ^oiade, there is a general punishment 
inflicted. 1 have seen eight or ten roo& come upon such 
occasions, and, setting upon the new nest pf the young couple, 
all at once tear it to pieees in a moment. 

At length, however, the young pair find fhe necessity of 
going more regularly to work. While oi^e flies to fetch the 
materials, iShe other sits'upon the tree tp guard it; ^nd*thuarin 
the space of three or fbur days, with a skiiyiish now and then 
between, the pair have filled up a commodious nest, composed 
of sticks without, and of fibrous* roots and long*grass ^tSin. 
From the instant the female begins to lay, all hostilities are at 
an end ; not one of the whole grove, that a little before treated 
her so rudely, will now venture to molest Jier, so that she 
brings forth her brood with perfect tranquillity. Such is the 
severity with which even nativQ rooks are treated by each other ; 
but if a foreign rook should attempt to fhake himself a denizen of 
their society, he would meet with no favour, the whole grove 
would at once be up in arms against him, and dxperhim with- 
out mercy. 

Couch says Illustrations of Instinct/ p. 334 et scg.) 

The wrong-doers being discovered, the pUnisdiment is ap- 
propriate to the offence ; by*the destruction of their dishonesty 
work they are taught that they who build must find their own 
•bricks or sticks, and not their neighbours', and that if thSy wish 
to live in the enjoyment of the advantages of the social con- 
dition, they must endeavour to conform their actions to the 
^principles of the rookery of which they have been made 
' members. 

It is not known what enormities led to the institution of 
another tribunal of the same kind, called the Crow Court, but ac- 
cording to Dr. Edmonson, in his ' Yiew of the Shetland Islands,’ 
its proceedings are as authoritative and regular, ^dit is remark- 
able as occurring in a specks (Comma Comice) so near akin 
to the rook. The Crow Court is a sort of general as^mbling of 
birds who, in their usual habits^ are accustomed to live in pairs, 
scattered at great distances from each other ; when they visit 
the south or west of England, as they do in severe winters, 
they are commonly solitary. In their* summer haunts in the. 
Shetland Islands, numbers meet together from diffisrent poij)t» 
on a particular hill or fidld ; and on these occasions the assem- 
bly is not complete, and does not begin its business for a day 
or two, tUl, all the deputies having arrived, a general clamour 
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or croakixfg ensues, and tliie whole of the court, judges, barristers, 
ushers, audience, and all, fall upon the two or three prisoners 
at the bar, and l^t them till they bjlll them.* When this is 
accomplished the court breaks up and quietly disperses. 

In the northern parts of ^tland (says Dr. Edmonson), 
and in the Faroe Islands, extraordinaiiy meetings of crows are 
occasionally kiA>wn to occur. They collect in great numbers, 
as if they had all be^n summoned for tl^e occasion; a few of the 
flcN^k sit ^ith drooping heads, add others ^m eis grave as 
judges, while othe|« again are exceedingly active and noiisy ; in 
the course of about one hour they disperse, and it is not un- 
coihmon, aftAr they have flown away, to And one or two left 
dead on the spot. These meetings will sometimes continue for 
a day or two before the object, whatever it maybe, is completed. 
Crows continue tp arrive from all quarters during the session. 
As soon as they have all arrived, a very general noise ensues ; 
and, shortly after, the whole faU upon one or two individuals, 
and put them to death.^ When the execution has been per- 
formed, th^ quietly disperse. 

Similarly, the Bishop of Carlisle writes in the ^ Nine- 
teenth Century’ for July 1881 : — 

I have seen aVio a jackdaw in the midst of a congr^ation of 
rooks, apparently being tried for*'Some misdemeanour. First 
•^ck msulo a speech, which was answered by a general cawing 
of thor rooks ; this subsiding, Jack again took up his parable; 
and the rooks in their turn replied in chorus. After a time 
the business, whatever it was, appeared to be settled satisfac- 
torily : if Jack was on his trial, as he seemed to be, he was 
honourably acquitted by acclamation ; for he went to his home' 
in the towers of Ely Cathedral, and the rooks also went their way. 

Lastly, Major-General Sir George Le Grand Jacob, 
K.C.S.I.,*C.5«j writes to me that while sitting in a ve- 
randah in India, he saw three or four crows come and perch 
on a neigtbouring house. They then cawed continuously 
with such peculiar sound and vigour as to attract his at- 
tention. His account proceeds : — c 

Soon a gathering of crows from all quarters took place, until 
the roof of the guard-house was blackened them. Thereupon 
a prodigious clatter ensued ; it was plain that" a. * palaver ’ was 
going forward. Some of its members^ more eager than others, 
skipping about, I became much interest^, and narrowly watched 
the proceedings, all within a dozen yards of me. After much 
ca^ng and clamour, the whole group suddenly rose into the air, 
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and kept dicling round half a do 2 sen of their fellowsi^one of whom 
had clearly told off for punishment, for the re^t- 
edly attacked iif in quick ^succession, allowing no opportunity for 
their victim to escape, which he was trying to do, until they 
had cast him fluttering fln the ground about thirty yards from 
my chair. TJnfortunateQr I ru^ed forward to pick up the bird, 
prostrate but guttering on the grass which like a lawn 
before the building. succeeded only in* touching it, for it 
wriggled away frqm my gr4sp, and flew greatly crippled ebd 
close to the ground int^ the neighbouring b^Lshes, where I lost 
sight of it. All the others, after cirding ro|pid me %nd 
chattering, angrily as I thought, *flew away, on my resuming 
my seat, in the direction taken by their victim. 

[Since going to press I have s&en, through the kindness of Mr. 
Seebohm, some specimens of cuckoo's eggs coloured in imitation of 
those belonging to the birds in the nests of ^hich they are laid. 
There can be no question about thp imitation, and I add this note to 
mitigate the criticism which I have passed upon Professor Newton's 
theory of the cause. For Mr. Seebohm has pointed out to me that the 
theory becomes more probable if we consider that a cuckoo reared in the 
nest of any particular bird is likely afterwards to (moose a similar 
nest for the deposition of its own eggs. Whether or not the memory 
of a bird would thus act could only, of course, be certainly proved by 
experiment ; but in view of the possibility that it may, Professor 
Newton's theory beedmes more ^probable than it ts if* the selection 
of the appropriate nest is suppoi&d to depend*only on inheritance. 

I must also add that Dr. Plater has been kind enoug^to draw * 
attention to a remarkable description of a species of Bower-bird, 
published by Dr. Beccari in the Ga/rde7ier*s Chronicle for March 16, 
1879. This species is called the Gardener Bower-bird (^Amblyomif 
niomata), and inhabits New Guinea. The animal is about the size of a 
turtle-dove, and its bower — or rather hut — is built round the stem of a 
>*tree in the shape of a cone, with a space between the stem of the tree 
and the walls of the hut. The latter are composed of stems of an ondiid 
with their leaves on — ^this particular plant being chosen by the birds 
apparently because its leaves remain long fresh. But the most extra- 
or^nary structure is the garden, which is tflus despribSd by Dr. 
Beccari : — * Before the cottage there is a meadow cC moss. This is* 
brought to the spot and left free from grass, stones, or anything which 
would offend the eye. On this g]feen turf flowers and fruits of pretty 
colour are placed, so as to form an elegant little garden. The greater 
part of the decoration is collected ipund the entrance to the nestj and 
it would appear«that the husband offer^these his daily gifts to his wife. 
The objects are very various, but always of a vivid colour. There were 
some £uits of a Garcinia like a sm^l-siz^ apple. Others were the 
fruits of Gardencia^ of a deep yellow colcMir in the interior. 1 saw alsc 
small rosy fruits, probably of a Scitamineouif plant, and beautiful lofy 
flowers of a new Vaccinium. There were also fungi And mottled insects 
placed on the turf. As soon as the objects are faded they are moved to 
the back of the hut.* There is a flne-coloured plate of this bird in 
its garden, published jn the Birds of New Gvinea, by Mr. Gould, 
Purt ix., 1879.1 • • 
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CHAPTER* Xl- 

MAMMALS. 

I shaLl devote this chapter to the psychology of all the 
Mammalia which present ^ny features of psychological 
interest, with the exception of the rodents, the elephant, 
the dog and cat tribe among Carnivora, and the Primates 
— all of which I shall reserve*for separate treatment. 

Marmpials. 

In the * Transactions of the lannean Society,’ Major 
Mitchell gives an interesting account of the structure 
reared by a* sm'&.ll Australian marsupial {Conilurus ccm- 
^^ructor) for the purjtoses of defence against the dingo dog. 
It consists of a large pile of dry sticks and brushwood, 

< big enough to make two or three good cart-loads.’ Each 
stick and fragment is closely intertwined or woven with 
the rest, so that the whole forms a solid, compact mass. 
In the middle of this large structure is the nest of the' 
animal. 

The marsupials are as low in the scale of mammalian 
intelligelice^as they are in that of mammalian structure ; 
so that, excep*c the above, I have met with no fact con- 
nected wjth the psychology of this group that is worth 
quoting, except, perhaps, the following, which appears to 
show deliberation and decision on the part of the kangaroo. 
Jesse writes : — 

A gentleman who had resided for several years in New 
SIputh Wales related ^the' following circumstance, which he 
assured me he had frequently witnes^ while hunting the kan- 
garoo : it furnishes a strong proof of the affection of that animal 
fi>r her young, even when her own life has been placed in the 
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jmost imminent ganger. He informedme that, wheif a female 
kangaroo has been hard pressed by dogs, he has seen Jier, 
while she has been making her bounds, put her fore-paws into 
her pouch, take a young one from it, and then throw it as far 
on one side as she possibly could out of (he way of the dogs. 
But for this manceuvre her own life and that of her young one 
would have been sacrificed. By getting rid o2 the latter she 
has frequently ^ected her escape, and proljably returned after^ 
wards to se6k for her oflSpring. 


Ceta,ce(m8. 

The following is quoted from Thompson : — 

In 1811, says Mr. Scoresby, ohe of my hsfpooners struck a 
sucker, with the hope of leading to the capture of the mother. 
Presently she arose close to the 'fast boat,* and seizing the 
young one, dragged about 600 feet of fine out of the boat with 
remarkable force and velocity. Again she rose to the surface, 
darted furiously to and fro, fi^uently stepped shfirt or suddenly 
changed her direction, and gave every possible intimation of 
CKtreme agony. For a length of time she continued thus to act, 
though pursued closely by the boats; and, inspire)} with couiuge 
and resolution by her concern for her ypung, seemed regardless 
of the dangers which surrounded her. At length. one of iitb * 
iboats approached so near that a harpoon was hove at her; it 
hit, but did not attach itself. A second harpoon was struck, 
but this also failed to penetrate ; but a third was more successful, 
and held. Still she did not attempt to escape, but allowed 
other boats to 'approach; so that in a few minutes three more 
harpoons were fastened, and in the course of an hour afterwards 
she was killed.' 

Mr. Saville Kent communicates an hrticle, to •‘Nature’ 
(vol. viii., p. 229) on ‘ Intellect pf Porpoise^.’ He says:— 

The keeper in charge of these interesting animals is now in 
the habit of summoning them to their meds by the call of a 
whistle ; his approaching footsteps^ even, cause great excitement 
in their movements. . . . The curiosity attributed to these 
•creatures, as illustrated by the expei^ences of Mr. Matthew 
Wiyiams, receives ample confirmation^ from their habits and 
confinement. *A new arrival is at once subjected to the most 
importunate attention, and, advancing fromTamiliarity to con- 

' PamoM of AnimaUf p. 164. 
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tempt if dosapproved of, soon becomes the object: of attack and 
pers^tiopi. i A few dog-fish {Actmthiaa and Mistdm)^ three or 
four feet long, now fell victii^ to their tyranny, the porpoises 
seizing them by their tails, and swimming off with and 
shaking them in a manner scarcely ooqduciye to their comfort 
or dignified appearance, reminding the ^spectator of a large dog 
worrying a rat.. ... On one occasion I witnessed the two 
Cetacea acting evidently in concert against one of these unwieldy 
fish (skates^, the latter swimming close 'to the top of ^ the water^ 
and seeking momentary^'respite from its relehtless enemies by 
lifting its unfortunate caudal appendage high above its surface 
— tile peculiar tail of the skajbe being the object of sport to the 
porpoides, which seized it in their mouths as a convenient handle 
whereby to pull the animal about, and worry it incessantly. 

In a subsequent number of ‘ Nature ’ (vol. ix., p. 42) 
Mr. C. Fox writes : — 

«. 

Several years ago a hbrd of porpoises was scattered by a net 
which 1 ^d got made to enclose some of them. . . . The 
whole ' scuUe ’ 'was much alarmed, and two were secured. I 
conclude that their companions retoined a vivid remembrance 
of the sea-fight, as these Cetacea, although frequent visitants in 
this harbour ^^Falmouth) previously, and often watched, for, 
were not seen m it agam for two years or more. 

« • 

Horee wad Aas. 

The horse is not so intelligent an animal as any of the 
larger Carnivora, while among herbivorous quadrupeds his • 
sagacity is greatly exceeded by that of the elephant, and in 
a lesser degree hj that of his congener the ass. On the 
other haqd, his intelligence is a grade or two above that 
of perhaps any^ ruminant or other herbivorous quadruped. 

The emotional life of this animal is remarkable, in 
that it appears to admit of undergoing a sudden trans* 
formation in the hands of the ^ horse-tamer.* The cele- 
brated results obtained by Rarey in this connection have 
since been repeated with more or less success by many 
persons in various parts pf the world, and the * method ** 
appears to be in all dases essentially the same. The iin- 
tamed and. apparently untamable animal has its fore- 
leg or legs strapped up, is cast on its side and allowed to 



HOBSE. 


% 


32fr- 


struggle for a* while. It is theup subjected, to, various 
manipulations^ which, without necessarily causing pain, 
make the animal feel Its helplessness and the mastery of 
the operator. The extraordinary fact is,that, after having 
once felt this, the spixLt or emotional life of the anim^ 
undergoes a complete and sudden change,^ so that from 
having been wild * it becomes ‘ tamew’ In som^ cases 
there are* subsequent relapses, but these are easily 
checked. Even the truly ^ wild * horse^from the prairie 
admits of being completely subdued in a inaxvelloiisly 
short time by the Gauchos, who employ an esseirtially 
similar method, although the struggle is here much 
more fierce and prolonged.^ * ^The same may be said of 
the taming of wild elephants, although in this case 
the facts are not nearly so. remarkable from a psycho- 
logical point of view, seeing that tlie process of taming is 
so much more slow. 

Another curious emotional feature in the horse is the 
liability of all the other mental fiiculties of the animal 
to become abandoned to that of terror. For I think I am 
right in saying that the jiorse is the onljr ailimal which, 
under the infiuence of fear, loses thb possession of evezy i 
cither sense in one mad and mastering desire tq run. 
With its entire mental life thus overwhelmed by the fiood 
of a single emotion, the horse not only loses, as other 
^animals lose, ^presence of mind,’ or a due balance among 
•*the distinctively intellectual faculties, but even the 
avenues of special sense become stopped, so that the wholly 
demented animal may run headlong and at terrific speed 
against a stone wall. I have known a hare cpmd to grief 
in a somewhat similar fashion when hotl/ pursued by a 
dog ; this, however, was clearly owing to the harp looking^ 
behind instead of before, in a manner not, under the cir- 
cumstances, pnwise ; but, asi h§ve said, there is no animat 
except the horse whose whole psychology is thus liable to 
be completely dominated by a singlp emotion. 

As for its other emotions, the horse is certainly ap 
affectionate animal, plbased at being petted, jealous of‘ 


> See Mr. JDarwin's account in ITaturalUt'i Voyage raund the Worlds 

pp. 161-2, , 
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companions receiving* favour, greatly enjoying play iirith 
otUers of i£s kind, and also the sport of the hunting-field. 
Lastly, horses exhibit pride in a xnkrked de^e, as do also 
mules. Such animals, when well Ij^ept, axe unmistakably 
pleased with gay txappings, so that^^ in Spain, as a punish- 
ment for disobedience, it is usual to strip the anim^ of its 
gaudy coronal and bells, and to transfer thein to another ’ 
(XhoiAp89n). ' , ^ ‘ ^ * 

The memory of the horse is ^remarkably good, as 
almost every one must have had occasion to observe who 
has driven one over roadfa which the animal may have 
only once traversed a long time before. As showing the 
duration of memory I may 'quote the following letter to 
Mr. Darwin firoih.the Eev. il^wland H. Wedgwood, which 
I find among the MSS. of the former : — 

I want to teU you of an instance of long memory in a 
horse. I. have just driven my pony down from London here, 
and though &e has not been here for eight years, die re- 
membered her way quite well, and made a bolt for the stables 
where I used to keep her. 

A few fnstances of the display of intelligence by 
■M»cmbers ^of the horse tribe may bring this section to a 
close.* 

Mr. W. J. Fleming writes me concerning a vicious horse 
he had which, while being groomed, frequently used to 
throw a ball of wood attached to his halter at the groom.' 
He did so by flexing his fetlock and jamming the ball 
between the pastern and the leg, then throwing the ball 
backwards ‘ with great force.’ 

• I myself had a horse which was very clever at slipping 
his halter after he knew that, the coachman was in bed. 
He would then draw out the two sticks in the pipe of the 
•oat-bin, so as to let all the .oats run down from the bin 
above upon the stable floor. Of course he must have 
observed that this was the manner in which the coachman 
obtained the oats, and desiring to obtain . them, did what 
tib had observe^ to i)e required. ' Similarly, on other oc- 
casions he used to turn the water-tap to obtain a drink, 
and pull the window cord to open the window on hot nights. 
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. The anecdote books contain several stories ve^ much 
ti-U kA conceminjg^ horses spontaneously visiting blacksmiths’ 
shops when they require shoeing, or feel their shoes un* 
comfortable. The appended account, vouched for as it is 
by a good authority, m^ be taken as corroborative of these 
stories. I quote the account from ^Natipra:’ (May 19, 
1881 )=-, • . .. . 

The following uist^oe or animal intelligence is •sent to nis 
by Dr. John Hae, who states that^the Mr. William 

Sinclair mentioned is respe^ble and trustworthy^ The ai^po- 
dote is takenfrom the ‘ Orkney Hehdd ' of May 11 “ A# well- 
authenticated and extraordinary case of the sagacity of the 
Shetland pony has just come und^ our notice. A year or two 

ago Mr. William Sinclair, pupil-teacher, Holm, imported one 
of these little animals from Shetland on which to ride to and 
from school, his residence being at a considerable distance from 
the school buildings. Up to that time the animal had been 
unshod, but some time afterwards Mr. Sinclair had it shod by 
Mr. Pratt, the parish blacksmith. The other c&y Mr. Pratt, 
whose smithy is a long distance from Mr. Sinclair’s house, saw 
the pony, without halter or anything upon it, walking up to 
where he was working. Thinking the animal^iaddstrayed from 
home, he drove it off, throwing stones alter the beast to make 
it run homewards. This had the desired effect fer a sE^' 
&me; but Mr. Pratt had only got fairly at work once*more 
in the smithy when the pony’s head again made its appearance 
at the door. On proceeding a second time outside to drive the 
pony away, Mr. Piatt^ with a blacksmith’s instinct, took a look 
the pony’s feet, when he observed that one of its shoes had 
been lost. Having made a shoe he put it on, and then waited 
to see what the animal would do. For a moment it looked at 
the blacksmith as if asking whether he was done, then pawed 
once or twice to see if the newly-shod foot was cmnTortable, and* 
finally gave a pleased neigh, ei^pcted its head, and started home- 
wards at a bri^ trot, ^e owner was al^ exceedingly sur- 
prised to find the animal at home completely shod the same 
evening, and it was only on calling at ^e smithy some days 
afterwards that he learned the full extent of his pony’s sagacity. 


In ‘Nature,’ also (vol. xx., p. 21)* Mr. Claypole, of An- 
tioch Cottage,' Ohio, writes as follows*: — ^ • 


A Mend of mine is employed on a farm near Toronto, 
Ontario, whero a horse, belonging to the wife of the farmer is 
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never re(j[uired to wor^, but is allowed to l^ve the life of a- 
gentlenum, for the following reason. Some years ago the lady 
above mentioned fell off a plank bridge into a etream when the 
water was deep. The horse, which was feeding in a field close 
by, ran to the spot, and held her up with his teeth till assist- 
ance arrived, thus probably saving hnv life. Was this reason 
or instinct V ^ 

Mr. Strickland, also writing to ‘ Nature / (vol. xix., 
p;‘410), says : — ‘ « 

A mare here 1^ her first foal when she was ten or twelve 
ye&rs old. ^She was blind <.of one eye. The result was, she 
frequently trod upon the foal or knocked it over when it hap- 
pened to be on the blind side.. of her, in consequence of which 
the foal died whfn it was three or four months old. The next 
year she had another foal, and we fully expected the result 
would be the same. But no ; .from the day it was bom she* 
never moved in the stall without looking round to see where 
the foal was, and she never trod upon it or injured it in any 
way. You seer that reason did not teach her that she was killing 
her first foal ; her care for the second was the result of memory, 
imagination, and thought after the foal was dead, and before the 
next one was boi/i. ^e only difference that I can see between 
the reasoning power of men and animals is that the latter is 
-*ap^lied only to the very limited space of providing for their 
bodily wants, whereas that of men embraces a vast amount of 
other objects besides this. 

Houzeau (vol. ii., p. 207) says that the mules used in 
the tramways at New Orleans prove that they are able to, 
count five ; for they have to make five journeys from one 
end of the tramway to the other before they are released, ^ 
and they make fqur of these journeys without showing * 
that they expect to be released, but bray at the end of 
the fifth. This observation, however, requires to be con- 
firmed, for unless carefully made we must suppose that 
the fact may be due to the ipules seeing the ostler wait- 
ing to take them out. 

Mr. Samuel Goodbehere,. solicitor, writes me from 
Birmingham the foUoVripg instance as having fallen under 
Ills own observation : — 

r 

We had a Welsh cob pony or Galloway about 14 hands 
high, who was occasionaUy kept in a shed (in a farn^ard). 
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'partily dosed at j^e front by a gate wb^h was secured by a bolt 
inside and a drop latch outside. The pony (who wall able to^ut 
his head and neck over the gate, but could not readi the outside 
latch) was constantly found loose in the yard, which was con- 
ddered quite a mystery until it was solued one day by my 
observing the pony first pushing back the inside bolt, and then 
neighing until a donkey, who had the run of the yard and an 
adjoining paddock, came/md pushed up th^ outside latch with 
his nose, thus letting the * pony at liberty, whe]|} t£e isvo 
marched off together. * ^ 

The .following is the only ^instance that J have met 
with in any of the horse tribe of that degree of sagacity 
which leads to the intentional concealment of wrong- 
doing. In the case of elephants, dogs, a^d monkeys we 
find abundant evidence on this head,* which therefore 
renders the following instance more ant^edently credible, 
and, as it is also narrated on good authority, I do not 
hesitate to quote it. 

Professor Niphon, of Washington University, St. Louis, 
U.S., says : — 

• 

A Mend of mijie living at Iowa City hi|4 a mule, whose 
ingenuity in getting into mischief was more than ordinarily 
remarkable. This animal had a great liking for the compasiy 
of an oat-bin, and lost no opportunity, when the yara gate and 
bam door were open, to secure a mouthful of oats. Ei^ly the 
mule was found in the bam in the morning, and for a long time 
it was found impossible to discover how he had come there. 

•*This went on for some time, until the animal was ' caught in the 
act.’ It was found that he had learned how to open the gate, 
reaching over the fence to lift the latch, and that he then 
effectually mystified his masters by turning ^round an^ backing 
against it until it was latched. He then proceeded to the barm 
door, and pulling out the pin which held the door, it swung 
open of its own accord. Ftom the intelligence jrhich this 
animal displayed on many occasions, I am of the opinion that 
had not discovery of his trick* prevented, it would soon have 
occurred to him to retrace his steps before daylight, in order to 
avoid the clubbing which the stable boys gave him in the 
morning. It may be added that this*animal had enjoyed no 
unusual educational advantages, and his owners found it to thefr 
-interest to discourage his intellectual efforts as much as possible.^ 

> Ifaturdf Tol. zx., p. 21. 
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Concerning sympathy, Major-Creneral Sir George Le 
Grand Jacob, G.R, &c., writes me*" of instances which ho 
observed of doe ibexes raising witU their heads the bucks 
which he sho);, and supporting them during flight. 

A* vivid and 'intelligent cl^iss •<)£ emotions^ in which 
s^pathjl’ and rational fear are blended, seem to be ex- 
hibited by cattle in slaughterhouses. Many years ago a 
ptophlet vifas written upon the subject, and more recently 
Mr. Robert Hamilton, F.C.S., without apparently knowing 
of this previous publication^ wrote another pamphlet, con- 
veying precisely similar statements. These are too long 
to quote in extinao ; but from a letter which the latter 
gentleman writes to ?ne I may make the following ex- 
tract: — 

The animftl witnessing the process of killing, flaying, Ac., 
repeated on one after another of its fellows, gets to comprehend 
to the full extent the dreadful ordeal, and as it mentally grasps 
the meaning of ^t all, the increasing horroi;; depicted in its con- 
dition can clearly seen. Of eourse some portray it much 
» B^re vividly than others ; the varying intelligence manifested in 
this respe^ is only another link which knits them in onenesa 
with the human family. 

Pride is well marked in sheep and cattle, as shown by 
the depressing effects produced on a ‘bell-wether’ or 
leading cow by transferring the bell to another member of 
the herd ; and it is said that in Switzerland the beasts 
which qn show ,days are provided with garlands, are 
.evidently awsyre of the distinction thus placed upon them. 
With some amount of poetic exaggeration this fact is 
noted by^Schiller, who says in ‘ Wilhelm Tell,’ — 

See with what pride your steer his garlai^d wears; 

He knows himself the leader of the herd ; 

But strip him of it, and he’d die of grief. 

* 

« With regard to the general iutelligence of ruminants 
I may first quole the following : — 

The sagacity with which the bisons defend themselvea 
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against the attack of woItob is admirable. When th^ scent 
the approach ora drove of these rav&ous creatures, •the herd, 
throws itself in^o the foijn of a circle, having the weakest and 
the calves in the middle, and the strongest ranged on the outside 
thus presenting an impenetrable front of h^ms.^ 

The buffalo of the •Old World manifests^ sagacity very 
similar. As Sir J. E. Tennent informs us, — 

The temper of the wild bvfhlo is morpse and uncej^tain ; apd 
such is its strengtlf and«courage, that in the Hindu epic of the 
^ Ramayana ’ its onslaught is compared witlf that of the tiger. 
It is never quite safe to approach them if disturbed in thiir 
pasture, or alarmed from their repose in the shallow lakes. On 
such occasions they hurry into lipe, draw up in defensive array, 
with a few of the oldest bulls in advance ; |uid, wheeling in 
circles, their horns clashing with a loud sound as they clank 
them together in their rapid evolutions, they prepare for attack : 
but generally, after a menacing displa^ the herd betake them- 
selves to flight ; then forming again at a safer distance, they 
halt as before, elevating their nostrils, and throwing liusk their 
heads to take a defiant survey of the intruders.® 

When tamed this animal is used for sporting purposes 
in a manner which displays the spirit of cflriosity of deer^ 
hogs, and other animals. *Thus, Sir*J. E. Tennent con- 
tinues : — ' , 

A bell is attached to its neck, and a box or basket with 
one side open is securely strapped on its back. This at night is 
lighted with flambeaux of wax, and the buflalo bearing it is 
•Idowly driven into the jungle. The huntsmen with their 
fowling-pieces keep close under the darkened side, and as it 
moves slowly, onwards, the wild animals, startled by the sound 
and bewildered by the light, steal cautiously towards it in 
stupefied fascination. Even the snake, 1 am assured, will be* 
attracted by this extraordinary object ; and the leopard, too, falls 
a victim to curiosity.® * • 

Livingstone says of the African buffalo, that he has 
known the aflimal, when pursiffed by hunters, to ‘ turn 
back to a point a few yards &om its own trail, and then 
lie down in a hoJQow for the hunter Ip come up,’ — a fact 

* Thompson, Passions of Animals, p. 3d8. 

* Natural History of Ceylon, p. 64. 

* Hnd,, p. .66. 
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which, displays a level of intelligence in f;his animal snr* 
palsing^ihat which jls met with in most Carnivora.' 

Livingstone also says : — ' * 

It is curious io^observe theintelUgenoe of game ; in districts 
where they are much annoyed by fife-arms they keep out on 
the most opeiK spots of countiy they can find, in order to have 
a widely extendi range of vision, and a man armed is carefully 
shunzied. . . . Bui Ki^re, where they*' are killed by the arrows 
of the Balonda, they select for safefy the densest mrest, where 
the arrow cannot'be easily shot.^ 

( i. 

Jesse, who had many opportunities of observing the 
fact, says : — 

I have been much delighted with watching the manner in 
which some of tne old bucks in Bushey Park continue to get the 
berries from the fine thorn tre^ there. They will f^aise them- 
selves on their hind legS^ give a spring, entangle their horns in 
the lower branches of the tree, give them one or two shakes, 
and they will*then quietly pick them up.® 

The same author elsewhere says : — 

Few things,^ indeed, can show more forcibly the powerful 
instinct whibh is implanted in animS'ls for their self-preservation 
than the means whidh they take to avoid danger. 1 saw an 
instajuce of this lately in a stag. It had been turned out befo^ 
a pack of hounds, and, when somewhat pressed by them, 1 ob- 
served it twice to go amongst a flock of sheep, and in both cases 
to double back, evidently, 1 should imagine, with the intention 
of baffling the pursuit of the dogs. It would thus seem thaj 
the anim^ was aware of its being followed by the scent, and 
not by sight. If this be the case, it affords another proof that 
anim^ are possessed of something more than common instinct.^ 

• This aiithor also says that he has ‘ frequently observed 
the buffalo at the Zoological Farm on Kingston Hill’ 
display the following proof of intelligence. Being of a 
ferocious disposition, a stroijg iron ring was fixed through 
the septum of his nose,‘‘to which a chain Ubout two feet 
long was attached. At the free end of the chain there 
was another ring aboat four inches ii^ diameter. ‘In 
gazing the biiffalo* must have put his feet on this ring, 

* IdUdonwry TraveUt p. 328. * JTJui., p. 280. 

• &c., vol. i., p. 20. * vol. ii., p. 20. 



GOiiTS. 


337 « 

and in raising^ his head the jerk^would have produced 
considerable pain. In order to avoid this the*admaMlias 
the sense to pflt his hom through the lower ring, and thus 
avoid the inconvenience he is put to. I have seen him 
do this in a very deliberate manner, ptltting his head on 
one side while he got ftis hom through the nng, and then 
shaking his head till the ring rested at the Attorn of the 
hom.’ ' • * * * • * * * • 

The following is quoted from Mrs. Lee’s ‘ Anecdotes ’ 
(p. 366 ), and is rendered credible not 6nly because her 
own observations are general^ good, but £so because 
we shall subsequently find unquestionable evidence of the 
display of similar intelligence*by cats 

A goat and her kids frequented a square in which I once lived, 
and were often fed by myself and servants — a circumstance which 
would have made no impressioh, hiid d not heard a thumping 
at the hall door, which arose from the buttings of the goat when 
the food was not forthcoming, and whose example was followed 
by the two little things. After a time this remained unheeded, 
and, to our great astonishment, one day the area bell used by 
the tradespeople, the wire*of which pas^ by the side of one of 
the railings, was aounded. .The cook answSiodlt, but no one 
was there save the goat and kids, with their heads bent (J^wn 
Jbowards the kitchen window. It was thought that some boy 
had rung for them 3 but they were watched, and the ol^ goat 
was seen to hook one of her horns into the wire and pull it. 
This is too much like reason to be ascribed to mere instinct. 

‘ P. Wakefield, in his ‘ Instinct Displayed,’ ^ gives two 
separate cases of an intelligent manoeuvre performed by 
goats. On both occasions two goats met on a ridge of 
rock with a precipice on each side, ahd toQ fiarrow to 
admit of their passing one another. One *of these cases 
occurred on the ramparts ^f Plymouth Citadel, and was 
witnessed by ‘ many persons ; ’ the other took place at 
Ardenglass, in Ireland. ^ Iti ];)oth these instances the 
animals looked at each other for some time, as if they 
were considering their situation, and deliberating what 
was best to be done in the emergency.’ In each case 
of the goats then ‘kdelt down with great caution, and 


* Uhd,, pp. 226-7. 


* Pp. 66 and 97. 
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eronched as close as could Ue, when, thp other walked 
ovef. its back.’ This manoeuvre on the part of goats haa 
also been recorded by other writers, and Is not so incrc* 
dible as it may at first sight appear^ if we remember that 
in their wild statd these animals must not unfirequently* 
find themselves in this predicament. 

Mr. W. Forster^ writing from Australia, ‘'gives me the^ 
following account ot the intelligence of a^bull 

A rather tame b^l, bred of a milch cow, used to puzzle me 
by ^ng foupd inside a paddock used for cultivation, and en- 
closed J:>y a two-railed fence, ^of which the lower rail was unu- 
sually high. At last I saw the animal lie down dose to the 
fence, and roll over on his back, with four legs in the air, by 
which proceeding he was inside the paddock. I never knew 
another beast perform this feat; and although it must have been 
often done in the presence of a number of cows, not one of them 
ever imitated it, though they would all have unquestionably 
followed the bi^l through an opening in the fence, or by the 
slip-rails. 

Mr. G. S. Erb, writing from Salt Lake City, gives me 
an interesting account of the sagacity displayed by the wild 
deer of the United States in avoiding gun-traps, which, 
except for'the cutting of the string, to which the teeth of, 
the animal are not so well adapted, is strikingly similar 
to the sagacity which we shall see to be displayed in this 
respect by sundry species of Carnivora. He says : — 

•I 

My method was this : I would fell or cut down a maple tree, 
the top of which they are very partial to ; and as the ground 
was invariably covered with snow to the depth of 12 inches, 
food was scarce, and* the deer would come and browse, probably 
from hearing 1:hc tree fall. I would place a loaded gun 20 feet 
from the top of the tree at which it was pointing ; I would 
attach a litie the size of an ordinary fish-line to a lever that 
pressed against the trigger ; the other end of the line I would 
fasten to the tree-top. By this ^eans the deer aould not pass 
between the tree and the gun without getting shot, or at least 
.^hot at ; but I never succeeded in killing one when my line was 
a^ large as ^ fish-line, i.e, abbut one-sixteenth of an inch in thick- 
ness. Commencing at the body of the tree on one side, the deer 
would eat all the tops to within 12 inches of the line, and then 
go around the gun and eat all on the other side, itever touching 
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the line. 1 tried this at least sixty tujj^es, always wifii the same 
result. Then took a black linen tluread^ and* hdd nqrdiffi- 
culty in killing them, lys it was so small and black that they 
could not distinguish it. 

\ Pigs. 

There caji be no doubt that pigs exMbil a degree , of 
intelligence which falls short only •of that of the most 
intelligent Carnivora. l*he tricks* taught the so-called 
‘ learned pigs ’ would alone suffice to show this ; while the 
marvellous skill with which s^ne sometimes«open latches 
and fastenings of gates, &c., is only equalled by that of 
the cat. The following acpount of pigs in their wild 
state shows that they manifest the same kind of sagacious 
co-operation in facing an enemy as that which we have 
just seen to be manifested .by the^ bison and the buffalo, 
although here it seems to be displayed in a manner still 
more organised : — , 

Wild swme associate in herds and defend themselves in com- 
mon. Green relates that in the wilds of Vermont a person fell in 
with a large herd jn a state of extraordinar^restlessness ; they 
had formed a circle with th^ii* heads outwards, *and the young 
ones placed in the middle. A wolf waS using eve^ artifio? to - 
• snap one, and on his return he found the herd scattered, but the 
wolf was dead and completely ripped up. Schmarda recounts 
an almost similar encounter between a herd of tame swine and 
a wolf, which he witnessed on the military positions of Croatia. 

» He says that the swine, seeing two wolves, formed themselves 
into a wedge, and approached the wolves slowly, grunting and 
erecting their bristles. One wolf fled, but the other leaped 
on to the trunk of a tree. As soon as the swine reached it 
they surrounded it with one accord, when, suddenly and instan- 
taneously, as the wolf attempted to leap over them, they got 
him down and destroyed hinP in a moment.^ ^ 

In Bingley’s ‘ Memoirs of British Quadrupeds ’ (page 
452) there ris an account *drawn up at his request by 
Sir Henry Mildmay, concerning the docility of the pig. 
The Toomer brothers were Kiqg’tf keepers in the New 
Forest, and they conceived the ide& of training a sow to 
point game. This they succeeded in doing within a forfc- 

• Thompson, Passions of Animals, p 308. 
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night, anil in a few n^re weeks it also leapt to retrieve* 
Heisscen^ Was exceedingly good, and she stood well at par- 
tridges, black game, pheasants, snipes, anil rabbits, but 
never pointed hares. She was more useful than a dog, 
and afterwards befcame the properjby of Sir Henry Mild- 
may. According to Youatt,* Colonel Thornton also had a 
sow similarly trained. The same author says ‘that a sow 
belonging te Mr. Orayen had a litter of pi^s, one of which, 
when old ^enough, was taken and roasted, then a second 
and a third. These were necessarily taken when the 
molh^ returned in the evening from the woods for supper. 
But the next time she came she was alone, and, * as her 
owners were anxious to kn6w what was become of her 
brood, she was ‘w,atched on the following evening, and 
observed driving back her pigs at the extremity of the 
wood, with much earnest grunting, while she went off to 
the house, leaving them to wait for her return. It was 
evident that she had noticed the diminution of her family, 
and had adopted this method to save those that re- 
mained.’ ® 

Mr. Stephen* Harding* sends me the following as an 
^ observation of his own : — 

On^the 15th ult. (Nov. 1879) I saw an intelligent sow pig. 
about twelve months old, running in an orchard, going to a young 
apple tree and shaking it, pricking up her ears at the same 
time, as if to listen to hear the apples fall. She then picked 
the apples up and ate them. After they were all down she ^ 
shook the tree again and listened, but as there were no more 
to fall she went away. 

The proverbial r indifference to dirt attributed to the 
flig seems scarcely to be justified ; the worst that can be 
said is that the animal prefers ccool mud to dry heat, and 
the filth ^hich swine often exhibit in their sty is the 
fault of the farmers rather ,than of the animals. Or, 
to quote from Thompson’s Passions,’ — 

A washed sow in the^ot season of our temperate climate, 
and in almost every season of such a climate as that of Pales- 
tine, * returns to her wallowing in the mire ’ iSimply because 
she feds scorched, and blistered, and sickened under the ardent 

^ On the Pig, ^.17. ^ IbiSi. 



BATS.— SEALS. 


I 


341 


sunshine ; and !^enco, when she receive from man the md which 
is due to her as a domesticated animal, she denftmds not dirt 
all the year tldrough, nor any day at all, but shade in summer, 
shelter in winter, and a clean, dry bed in every season. 


Cheiroptera. # * 

Mr. Bat*es says of *bate : ‘ The fact* of their sucMng^the 
blood of persoiis sleeping is now well established ; but it 
is only a few persons who are subject t6 this bloodletting. 

. . . I*am inclined to think* many differ&t kinds of 
bats have this propensity’ (‘Nat. on Amaz.,’ p. 91). 
The particular species of bat, however, which has been 
most universally accredited with this h^Mt, viz., the vam- 
pire, is perfectly harmless. 

Mr. Gr. Clark (‘ A Brief Notice of the Fauna of 
Mauritius’) gives an account of the intelligence dis- 
played by a tame bat (Pteropua vulgaris). • As soon as its 
master came into the room, it welcomed him with cries ; 
and if not at once taken up to be petted, it climbed up 
his dress, rubbed«its head against him, and licked his hands. 
If Mr. Clark took anything in his hand, the bat would care- 
^ fully examine it by sight and smell, and when he sat ^own * 
the bat would hang upon the back of his chair, following 
all his movements with its eyes. 


Carnivora. 

I shall here run together a few facts relating to the 
intelligence of carnivorous animals other than tiiose to be 
considered in subsequent chapters. • 

Seals . — In their wild* state these animals have not 
much opportunity for the display of intelligence; but 
when tamed it is seen that the latter is considerable. 
They are then affectionate animals, liking to be petted, 
and showing attachment to thejr homes. The most 
remarkable species of the order froip a psychological point 
of view are ‘the so-called Pinnipeds, whose habits during 
the breeding season are so peculiar that I think it is 
worth while to quote the best account that has hitherto 
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been published on the subject. This is r the elaborate 
work of ilrl: Joel Asaph Allen : ' — ^ 

From the time of the first arrivals in May up to the Ist of 
June, as late as thQ middle of this month if the weather be 
clear, is an interval in which everything seems quiet ; very few 
seals are addM to the pioneers. By the 1st of Jime, however, or 
thereabouts, the foggy, humid weather ,of summei; sets in, and 
wi^ if the bull-se^ cqme up by hundreds apd thoiisands, and 
locate themselves in advantageous positions for the reception 
of the females, wMch are from three weeks to a month later, 
as It rule. The labour of locating and maintaining a position 
in the rookery is really a serious business for those bulls which 
come in last, and for those that occupy the water-line, frequently 
resulting in deatl\ from severe wounds in combat sustained. It 
appears to be a welh understood principle among the able-bodied 
bulls that each one shall remain undisturbed on his ground, 
which is usually about fen feet square, provided he is strong 
enough to hold it against all comers ; for the crowding in of fresh 
bulls often cauE^osthe removal of those who, though equally able- 
bodied at first, have exhausted themselves by fighting earlier, 
and ai*e driven by the fresher animalst back further and higher 
up on the rockq^y. Some of these bulls show wonderful 
strength and^'courage. I have marked one veteran, who was 
• auMcg the^ first to ta£e up his position, and that One on the 
water Jine, when at least fifty or sixty desperate battles were • 
fought victoriously by him with nearly as many different seals 
who coveted his position ; and when the fighting season was 
over (after the cows have mostly all hauled up) I saw him 
covered with scars and gashes, raw and bloody, an eye gouged ' 
out, but holding it bravely over his harem of ^teen or twenty 
cows, all huddled together on the same spot he had first chosen. 
The fighting is moi^tly or entirely done with the mouth, the 
opponents sekdqg each other with the teeth and clenching 
the jaws ; nothing but sheer strength can shake them loose, and 
that effort almost always leaves an hgly wound, the sharp canines 
tearing out deep gutters in the skm and blubber, or shredding 
the flippers into ribbon-strips. i They usually approach each 
other with averted heads ana a great many false passes before 
either one or the other ^takes the initiative by gripping; the 
heads are darted out anS back as quick as fi^h, their hoarse 
r^iring and shrill ^piping whistle never ceases, while their, fat 

> History of the North Aineriom Pinnipeds, Thej^uotations are 
taken from pp. 348 to 361. 



ibodiU writhe and swell withezertion md ra^, fur fl^g in aii* 
;and blood streaming down — aU combined make a picture fierce 
and savage 6i]«>ugh, aniji, from its great novelfy, exceedmgly 
strange at first sight. In these battles the parties are always 
•distinct, the offensive and the defensive ; if , the latter proves the 
weaker he withdraws fr^m the position occupied, and is never 
followed by his conqueror, who complacently {jbrews up one of 
his hind flippers, fans himself, as it wer^, 1x) cool himself fi'om 
.the heat of the conflict, uttering a peculiar chuckle of Satisfac- 
tion and contempt, with a sharp eye open for the next covetous 
bull or * sea-catch ' (native name for the bifils on the rookeries, 
especially those which are able to ^maintain their position). • 

« « « « « « 

All the bulls, from the very first, that have been able to hold 
their positions have not left theiA for an insist, night or day; 
nor do they do so until the end of the rfitting season, which 
subsides entirely between the l^t and 10th of August, beginning 
shortly after the coming of the cov?% in June. Of necessity, 
therefore, this causes them to fast, to abstain entirely from food 
•of any kind, or water for at least three monthly ; and a few of 
them stay four months before going into the water for the first 
time after hauling up in May. This alone is remarkable 
enough, but it is •simply wonderful when w^ come to associate 
the condition with unceasirig activity, restlessness, and duty de- 
volved upon the bulls as heads and fathers of layge families. • 
"They do not stagnate like bears in caves; it is e-sydently 
accomplished or due to the absorption of their own fat, with 
which they are so liberally supplied when they take their posi- 
tions on the breeding-ground, and which gradually diminishes 
while they remain on it. 

They are noticed and received by the bulls on the water-line 
station with much attention ; they are alternately eoaxed and 
urged up on the rocks, and are immediately* uhder the most 
jealous supervision ; but owjng to the covetous and ambitious 
nature of the bulls which occupy the stations reaching some way 
back from the water-line, the little cows have a rough-and- 
tumble tima«of it when they begin to arrive in small numbers 
at first ; for no sooner is the pretty animal fairly established on 
the station of bull No. 1 who h^ installed her there, than he 
perhaps sees another one of her sl^le ^own in the water fipm 
which she has just coifie, and in obedience^ his polygamous 
feeling, he devotes himself anew to coaxing the later airival in 
the same whining manner so successful in her case, when bull 
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No. 2, Boeing bull No. 1 off bis guard, jjOMhes out his- 
long strong i}.eck, and pi&s the unhappy but passiye creature 
up % the scruff of hers, just as a cat does a kitt€n, and deposits 
her on his seraglio-ground; then bulls Nos. 3, 4, 5, and 
BO on in the vicinity^ seeing this high-handed operation, all assail 
one another, and especially bull No. 8, and have a tremen- 
dous fight perh(ips for half a minute or so ; and daring this 
commotion the cow ^ generally move^d or moves farther back 
from the water two or t^iee stations more, w|^ere, when all gets 
quiet, she usually remains in peace. Her late lord and master, not 
having the exposule to such diverting temptation as had her 
first, gives h^ suCh care that she not only is unable to leave 
did she wish, but no other bull can seize upon her. This is only 
one instance of the many different trials and tribulations which 
both parties on the rookery subject themselves to before the 
harems are filled. ^ Far back, fifteen or twenty stations deep 
from the water-line sometimes, bpt generally not more than, on 
an average, ten or fifteen}^ the cows crowd in at the close of the 
season for arriving, July 10 to 14, and then they are able 
to go about pretty much as they please, for the bulls have 
become greatly enfeebled by this constant fighting and excite- 
ment during the past two months, and are quite content with 
even only one or ^wo partners. . • 

♦ * # # «♦ # * 

« 

dE"'have found it difficult to ascertain the average number of. 
cows to one bull on the rookery, but I think it will be nearly 
correct to assign to each male from twelve to fifteen females 
occupying the stations nearest the water, those back in the rear 
from five to nine. I have counted forty-five cows all under the 
chaige of one bull, which had them penned up on a flat table- 
rock near Kestaire Point ; the bull was enabled to do this quite 
easily, as there was but one way to go to or come from this 
seraglio, and on thie path the old Turk took his stand and 
gua^ed it welU At the rear of all these rookeries there is 
^ways a large number of able-bodfed bulls, who wait patiently, 
but in vain, for families, most of them having had to fight as 
desperately for the privilege of being there as any of their more 
fortunately located neighbours, who are nearer thU water than 
themselves; but the cows do not like to be in any outside 
position, when they are not in close company lying most quiet, 
andcoqtentin the largest hafems ; and these lar|;e, families pack 
the suiface of the ground so thickly that there is hardly moving 
or turning room until the females cease to come up from the sea ; 
but the inaction on the part of the bulls in the redr during the 
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rutting season oi^y serves to qualify thep to move mto*the places 
vacat^ by those males who are obliged to leave froili exl^us- 
tion, or to take 4he position of fearless and jealous protectors for 
the young* pups in the &11. The courage with which the fur- 
seal holds his position as the head and guardian of a &,mily is 
of the very highest order compared with that of other animals. I 
have repeatedly^tried to drive them when they havd fairly estab- 
lished thems^ves, and j^ave almost alwqyq failed, using every 
stone at mf command, making all the ngise I could, and nnayy, 
to put their courage to the full test, I walked up to wi&in twenty 
feet of a bull at the rear and exti.eme end d£ Tolstoi Eookery, 
who had Four cows in charge, and commenced with my double- 
barrelled breech-loading shot-gun to pepper him all ovef with 
mustard-seed or dust-shot. His bea^g in spite of the noise, 
smell of powder, and pain, did not change in least from the 
usual attitude of determined defence which dearly all the bulls 
assume when attacked with showers of stones and noise; he 
would dart out right and left and catcS the cows which timidly 
attempted to run after each report, fling and drag them back 
to their places ; then, stretching up to his full height, look me 
directly and defiantly in the face, roaring and spitting most 
vehemently. The cows, bpwever, soon got away from him, but 
he still stood his ground, making little chargg^ on me of ten or 
fifteen feet in a succession of gallops or lunges, spitting furiously 
and then retreating to the old position, Sack of which he would 
not go, fully resolved to hold his own or die in the atteir\pt. 

This courage is all the more noteworthy from the fact that, 
in regard to man, it is invariably of a defensive character. The 
seal, if it makes you turn when you attack it, never follows 
"you much farther than the boundary of its station, and no aggra- 
vation will compel it to become offensive, as far as 1 have been 
able to observe. 

^ • 

The apathy with which th^ young are treated by the old on 
the breeding-grounds is somewhat strange. I have^ever seen 
a cow caress or fondle her offs|jaing, and should it stray but a 
short distance ^m the harem, it can be picked up and killed 
before the mother’s eyes, without causing her to show the 
slightest concern. The same indiffereiice is exhibited by the 
bull to all that ‘takes place outside of the boundary -ef hip 
seraglio. While the pupS are, however, withim the limits of his 
harem-ground he is a je^ous and fearless protector ; but if the 
little animals pass b^ond this boundary, then they may be- 
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carried off without the lightest atteutioii in their behalf from 
the^T goArdian. ' 

« « « «, «fi » 

Early in August (8th) the pups that are nearest the water on 
the rookeries essay swimming, but make slow and clumsy prc< 
gress, floun^ring about, when over h#ad in depth, in the most 
awkward maniiar, thrashing the water with t^eir fore-flippers, 
not using the hinder ones. In a few seconds, or a minute at the 
meat, the youngest is so wary that* he crawlc^but upbn the rocks 
or b^h, and imi^ediately takes a recuperative nap, repeating 
th^ lesson aj quick as he awakes and is rested. They soon get 
fhmilie>r with the water and! delight in it, swimming 'in endless 
evolutions, twisting, turning, diving; and when exhausted, they 
draw up*on the b^h again, shake themselves as young dogs 
do, either going «to sleep on* the spot, or having a la^ frolic 
among themselves.* 

In this matter of laming rto swim, I have not seen any 
* driving * of the young pups into the water by the old in order 
to teach them this process, as has been affirmed by writers on 
the subject of seal life. 

Otter , — ^The fact that otters ajjmit of being taught to 
catch fish qnd «bring them to their masters, shows no 
small degree of docility on the part of these animals. ‘ I 
haVd seen^’ says Dr. Goldsmith, ‘ an otter go to a gentle- 
man’s pond at word of command, drive the fish into ^ 
comer, and, seizing upon the largest of the whole, bring 
it off in his mouth to his master.’ And several other cases 
of the same kind are given by Bingley.' 

Weasel . — ‘ Mdlle. de Faister described her tame weasel 
to Buffon as playing with her fingers like a kitten, jump- 
ing on hi^r head a^d neck ; and if she presented her hands 
at the distance of three feet, it jumped into them without 
ever missing. It distinguished her voice amidst twenty 
people, and sprang over everybody to get at her. She found 
it impossible to open a drawer or a box, or even to look 
at a paper, without his examming it also. K she took up 
a paper or' book, and looked attentively at it, the weasel 
immediately ran upoit h^r hand,, and surveyed with an in-^ 
j^oisitive air wlmteveJr she happened to hold^’ * 

* Animal Biography^ vol. iii., pp. 301-2. 

* Thompson, Passions in AidnuUs, p. 337. 
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Polecat. — P/ofessor Alison, in article on ‘ Instinct,’ 
in Todd’s ‘ Cyclopaedia of Anatomy,’ quotes the fdlloVingrac- 
count from thrf ^ Magazine of Natural History ’ (vol. iv,, p. 
206 ) touching a remarljable instinct manifested by polecat. 

* I dug out five young polecats, comforfably embedded in 
dry, withered grass ; and in a side hole, of jpreper dimen- 
sions for such k larder, I picked (Ait forW large frogs and 
two toads, all*alive, but merely capablg of sprawling a’litl^^e. 
On examination, *L found that the whole number,*toads and 
all, had been purposely and dexterously bftten through the 
brain.’ !rhe andogy of this instinct to that* whicji fias 
already been mentioned as having been much more re- 
cently observed by M. Fabl‘d in the sphex insect is 
noteworthy. , • 

Ferret — I once kept a ferret as a domestic pet. He 
was a very large specimen, and my sister taught him a 
number of tricks, such as begging for food (which he did 
quite as well and patiently as any terrier),* lea^ng over 
sticks, &c. He became a very affectibnate animal, delight- 
ing much in being petted, and following like a dog when 
taken out for walk. He would, however, «ily#follow those 
persons whom he well knew. That* his memory was ex- 
jseedingly good was shown by the fact that after an ab- 
sence of many months, during which he was never required 
to. beg, or to perform any of his tricks, he went through all 
his paces perfectly the first time that we again tried him. 

I strongly suspect that ferrets dream, as I have fre- 
quently seen them when fast asleep moving their noses and 
twitching their claws as if in pursuit of rabbits. Another 
fact I may mention as bearing on the intelligence of these 
animals. On one occasion, while ferretings rabbits, I lost 
the ferret about a mile away from home. Some days 
afterwards the animal returned to his home. Siiliilar cases 
have been communicated to ^ne by several sporting friends, 
but certainly the return of a ferret under such circum- 
stances is the exception, .and uot the rule. 

T^(9Z^7srme.-•-Amazing tales «ire told concerning the 
intelligence df this animal, which for th^ most part are 
certainly exaggerations. Still there is no doubt that the 
creature does display a degree of sagacious cunning unsur- 
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passed, if not unequalled, in the animal ]cingdom. This 
map be^shewn by the two following quotations froip the 
statements of trustworthy writers.* The first is a lifter* 
kindly sent me by Dr. J. Bae, F.B.S., in reply to my 
request for infornfation concerning the intelligence of this 
animal: — t ^ ^ 

The narratives most travellers (n America^tell wonderful 
stqries* of the glutton qp wolverine^ but I do^not kifow that any 
of my experiences of this extremely acute animal indicate what 
I call reasoning powers. Th^ are very suspicious, and can 
seldom or ndver be taken with poisoned Imt, trap, or gun. The 
poisoded baits are usually found broken up, but not eaten by 
them ; traps are destroyed or entered, but not where the trapper 
desired; and gnps, except when concealed after the Eskimo 
fashion by a covering of snow, are avoided. 

In 1853, on the Arctic coE^t, when about to change our 
domicile from a tent tb the warmer snow hut, my man had 
carried over about 100 lbs. or more of fine venison steaks to 
the snow houses about a quarter of a mile from our tents; and 
as there were at the tiitie no traces either of foxes, wcfives, or 
wolverines about, the meat was placed overnight in one of the 
huts, and the doc^ left open. During the night two wolverines 
came, but, evidently dre^ng some trap or danger in the open 
dooz^ would not enter {hat way, but cut a hole for themselves 
through the wall of the snow hut, and carried off all our fine 
steaks, a considerable quantity of which was picked up close 
to our house when the thaw took place in the spring, it having 
been hid in the snow, but completely spoilt for use, by a well-*^ 
known filthy habit. 

Dr. Bae has also drawn my attention to the following 
account contained in the Miscellaneous Publications of the 
Geological Survey of the United States.' The writer of 
this account is Captain Elliot Cones 

To the«trapper the wolverines are equally annoying. When • 
they have discovered a line of marten traps they '^1 never 
abandon the road, and musi* be* killed before this trapping can 
be successfully carried on. Beginning at one end, they proceed 
from trap to trap along the whole line, pulling them succes- .^ 
pieces, and taking out the 'baits from behind. When 
they can eat no more, they continue to steal the baits and c^che 

* Vol. viil., Washington, 1877 : ‘A Monograph of the North Ameri- 
can Mwtelida,* ^ 
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them*. If huDgxT they may devour tw^ or three of the martens 
they find captiu^, the remainder being carried off afid hidden 
in snow at |i considcyrable distance. The work of demoli- 
tion goes on as fiust as the traps can be renewed. 

The propensity to steal and hide things is one of the strong- 
est traits 6f the wolveriiya. To such an extent is it developed 
that the animal will often secrete articles of n# p&ssible use to 
itself. Besid^'the wanton destruction of» iparten traps, it will 
carry off the sticks an^ hide them at .a Stance, ^apparently 
in sheer malice. TOdr. JEloss, in the article above quoted, has 
mven an amusing instance of the extreme bf this propensity, 
^e desiib for accumulating propenty seems so dee^y implanted 
in this animal, that, like tame ravens, it does not appear to care 
much what it steals so that it caji exercise its favourite propen- 
sity to commit mischief. An instance occurr^ within my own 
knowledge, in which a hunter and his family having left thdr 
lodge unguarded during their ^absence, on their return found 
it completely gutted — ^the walls weietihere, but nothing else. 
Blankets, guns, kettles, axes, cans, knives, and all ^the other 
paraphernalia of a trapper’s tent had vanished,* and the tracks 
left by , the beast show^ who bad beeif the thief. The family 
set to work, and by car^ully following up all his paths re- 
covered, with somq trifling exceptions, the jirhojp of the lost 
property. • ^ 

♦ ♦ * ♦ # . * • 

* At Peel’s Biver, on one occasion, a very old carcajdb dis- 
covered my marten road, on which 1 had nearly a hundred and 
fifty traps. I was in the habit of visiting the line about once a 
^fortnight, but the beast fell into the way of coming oftener 
• than I did, to my great annoyance and vexation. I deter- 
mined to put a stop te his thieving and his life together, cost 
what it might. So 1 made six strong traps at as many different 
points, and also set three steel traps. For •three we^ 1 tried 
.my b^t to catch the beast without success ;«and my worsf 
enemy would allow that 1 am^o green hand in these matters. 
The animal carefully avoided the traps set for bis oWn benefit, 
and seemed to be t^ing more delight than ever in demolishing 
my marten traps and eating the martens, scattering the poles 
in every direction, and caching what baits or martens he did 
not devour on the spot. As we had no poison in those days, I 
next set a gun onp the bank*of a littlh lake. The gun was coiw 
cealed in some low bushes', but the bait was so plsM^ that the 
carcajou must see it on his way up the bank. 1 blockaded my 
path to the gun with a small pine tree, which completely hid 
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it. On diy first visit ^tenvards I found that the beast hadP 
goi^ up ^ the bait and smelled it, but had left it untouched. 
He had next pulled up the pine tree that blocbi^ the path, and 
gone around the gun and cut the line which connected the bait 
with the trigger, ji^t behind the muzzle. Then he had gone back 
and pulled tbe bait away, and carried 4' out on tbe lake, where he 
lay down anil devoured it at his leisure. There I found my string. 
I could scarcely belieye that all this had been dbhe^designedly, for 
it jBeemed that faculties fuUy on a par 'with human reason would 
be required for such an exploit if done«mtentionally. 1 there- 
fore rearranged things, tying the string where it had been 
bitten. But the result was iBxactly the same for thiee succes-r 
sive occasions, as I could plainly see by the footprints ; and 
what is most singular of all, e^ch time the brute was careful to 
cut the line a litjile back of where it had been tied before, as if 
actually reasoning 'with himself that even the knots might be 
some new device of mine, and therefore a source of hidden 
danger he would prudehtly avoid. I came to the conclusion 
that that carcajou ought to Uve, as he must be something at 
least human, if not worse. I gave it up, and abandoned the 
road for a period. 

» e • » 

With so muck for the tricks and the manners of the beast 
behind our backs, roaipiug at will** in his vast solitudes, what of 
hislictions in the presence of man 1 It is said that if one only 
stands still, even in full view of an approaching carcajou, hb 
will come within fifly or sixty yards, provided he be to wind- 
ward, before he takes the alarm. Even then, if he be not 
warned by sense of smell, he seems in doubt, and will gaze 
earnestly several times before he finally concludes to take him- ' 
self off. On these and similar occasions he has a singular 
habit — one not shared; so far as I am aware, by any other beast 
whateven He sits on his haunches and shades his eyes with one of 
*his fore-paws, j.'ist as a human being would do in scrutinising a 
dim or distant object. The car^jou, then, in addition to his 
other arid«i varied accomplishments, is a perfect sceptic — ^to use 
this word in its original signification. A sceptic, with the* 
Greeks, was simply one who wbuld shade his eyes to see more 
clearly. 

Bears . — There is 'no doubt ..that thq intelligence of 
these animals sj^nds*^ very high in ithe psychological scale, 
although the actual instances which I have met of the 
display of their intelligence are few. The- tricks which 
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. are taught performing bears do n^t count for much as 
proof of high sagacity, as they for the most pluir consist 
in teaching thb animals to assume unnatur^ positions, 
or display grotesque .antics — performances which speak 
indeed for the general docility of the creatures, but 
scarcely for their high*intelligence. Still jvon here it is 
worth while Jo' remark that all spfecies.of bears would pro- 
bably not lend thjsmselves* to* this kind of education, for 
the emotional tempemment manifested by the* different 
species fs unquestionably diverse. Thus, jnaking all 
allowances for exaggeration, iif seems certain thaj^ the 
grizzly bear displays a courage and ferocity which are 
foreign to the disposition of the brown bear, and indeed 
to that of most other animals. The polftr bear likewise 
displays much bravery under the influence of hunger or 
maternal feeling, although under ather circumstances it 
usually deems discretion the better part of valour. The 
following incident displays considerable intelligence on 
the part of this animal. * 

Scoresby, in his * Account of the Arctic Begions,’ gives 
the instance to which I allude : — • # 

t 

The animal with two cubs was being* pursued by a party of 
sailors over an ice-fleld. She urged her young to ah increase 
of speed by running before them, turning round, and manifest- 
ing, by a peculiar action and voice, her anxiety for their pro- 
gress ; but finding that her pursuers were gaining upon them, 
•she carried, or pushed, or pitched them alternately forward, 
until she effected their escape. In throwing them before her, 
the little creatures placed themselves acnoss her path to receive 
the impulse ; and when projected some yards in advance, they 
ran onwards until she oveitook them, wlien they alternately, 
adjusted themselves for a second throw. 

t 

As the polar bear is not exposed to any enenfles except 
man, this method of escaping is not likely to be instinc- 
tive, but wa^ probably an intelligent adaptation to the 
particular circumstances of the case. 

Mr. S. J. Hutchinson .writes me as follows with regard 
to this same species: — • , 

One Sunday, at the * Zoo,* some one threw a bun to the bears, 
but it fell in the water in that quadrant-shaped pond you will 
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remember. The bun fe^ just at the angle, anc| the bear seemed 
disigolined to enter the water, but stosd on the edge of the 
pond, and commenced stirring the water with cits paw, so that 
it established a sort of rotatory current, which eventually 
brought the bun within reach. "^Hien one leg got tired it used 
the other, but in the same direction. {L watched the whole per- 
formance with ^he greatest^interest myself. 

In corroboration of this mo^ remarkable observation 
I ^uote the following from Mr. banyin’s ^ Descent of Man * 
(p. 76), which is«BO precisely similar, that the fact of bears 
reaching the high level c of intelligence whichHhe fact 
implies can scarcely be doubted. ‘ A well-known ento- 
mologist, Mr. Westropp, informs me that he observed in 
Vienna a bear deliberately making with his paw a current 
in some water wKich was close to the bars of his cage, so 
as to draw a piece of floating ^bread within his reach.’ 
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RODENTP. 

The rodents, psychologically coifisidered, are, of all ofders 
in the animal kingdom, most remarkable for the differ- 
ences presented by constitueilt species. For while the 
group contains many animals, such as .the guinea-pig, 
whose instincts and intelligence cannot be said to rise 
above the lowest level that 'obtains among mammalian 
forms, it also contains other animals with instincts as 
remarkable as those of the squirrel, intelligence* as con- 
siderable as that of the rat, and a pSychological develop- 
ment as unique as that of the beaver. In no other group 
of animals do we iheet with nearly so striking i^n exempli- 
fication of the truth that zoolc gical or structural affinity 
VJ only related in a most loose and general way to psyclio- 
logical or mental similarity. Up to a certain point, 
however, even here we meet with an exemplification of 
jw'hat I may call a complementary truth, namely, that 
•similarity of organisation and environment is in a general 
way related to similarity of instincts (though not neces- 
sarily of intelligence). This is obvibusly the case with 
the habit from which the order takes its name; for 
whether the instinct of gnawing is here th® cause or the* 
result of peculiar organisation, the instinct is unquestion- 
ably correlated with the peculiarity. And similarly, though 
less obviously^ is this the case with the instinct of storing 
food for winter consumption, which is more prevalent 
among the rodents than in any othe^ order of mammals — 
rats, mice, squirrels, harvesters, beayers, &c., all jjj^ni- 
festing it with remarkable vigour and persistency. Her^ 
we probably have a case of similar organisation and en- 
vironment determining the same instinct ; for the latter 
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is not of sufficiently general occurrence among all species 
of rodentSito allow usxo suppose that the ^species in which * 
it does occur have derived it from, a common ancestry. 

f 

Rabbit. 

Eabbits somewhat stupid animals, exhibiting but 

small resources under novel circumstances,* although in- 
heriting -several cleVer instincts, spch us that of rapidly 
deciding upon the alternative of flight or crouching, 
wiiich is usually done with the best judgmentl I have, 
howdver, often observed that the animal does not seem to 
have sense enough to regard the colour of the surface on 
which it crouches, so that' if this happens to be inappro- 
priate, the rabbit may become conspicuous, and so its 
crouching a source q{ danger. I have been particularly 
struck with the fact that black rabbits inherit the crouch- 
ing instinct 9 .S strongly as do normally coloured ones, with 
the effect of rendering themselves highly conspicuous. This 
shows that the instinct is not necessarily correlated with 
the colour whifh alone renders the instinct useful, but 
that both have developed simultaneously and indepen- 
dently, and by natural selection. The fact also shows that 
the .crouching of rabbits is purely instinctive, and not due 
to any conscious process of comparing their own colour 
with that of the surfaces on which they crouch. No 
doubt the instinct began and was developed by natural, 
selection placing a premium upon the better judgment of 
those individuals which know when best to seek safety in 
flight aqd when Ijy crouching — protective colouring being 
•added at the same time by the same agency. 

Another fact, which every one who shoots must have 
observed/ goes to show the stupidity of rabbits, or their 
inability to learn by experience. When alarmed they run 
for their burrows, and when they reach them, instead of 
entering they very frequently squat down to watch the 
enemy. Now, although they wf 11 know the distance at 
Vhifii it is safe to allow a man wjth a gun to approach, 
excess of curiosity, or a mistaken feeUng of security in 
being so near their homes, induces the animals to allow a 



BABBIT. 


355 ^ 

man to approach within easy shooting distance. Yet that in 
other respects rabbits can learn much by experience i^ust 
be evident to All who are accustomed to shoot with ferrets. 
From burrows which have not been much ferreted, rabbits 
will bolt soon after the ferret is jmt fh ; but this is not 
the case where rabbits have had previous experience of the 
association between ferrets and Sportsmen.* Eather than 
bolt under such circumstances, and so face the knqj^n 
danger of the wmting gun, rabbits will often a&ow them- 
selves to be torn with the ferrets’ claws hnd mutilated by 
their teelh. This is the case, no matter how*silently the 
sportsmen may conduct their operations ; tlie mere fcict 
of a ferret entering their burrows seems to be enough to 
assure the rabbits that sportsmen are waiting outside.* 

In its emotions the rabbit is for the most part a very 
timid animal, although the Inales right severely with one 
another — having more strongly developed than any other 
animal the strange but effectual instinct •of castrating 
their rivals. Moreover, even againstfother animals, rabbits 
will, when compelled to. do so, stand upon the defensive. 
To show this I may quote a letter which several years ago 
I published in ‘Nature : - • 

• I have occasion just now to keep over thirty llim%layan 
rabbits in an outhouse. A short time ago it was observed that 
some of these rabbits had been attacked and slightly bitten by 
rats. Next day the person who feeds the rabbits observed, • 
upon entering the outhouse, that nearly all the inmates were 
congmgated in one corner ; and upon going to ascertain the 
cause, found one rat dead, and another sg much injured that it 
could scarcely run. Both rjits were of an unusually large size, 
and their bodies were much mangled by the “rabbits* te*eth. ^ 

I never before knew that domestic rabbits -^ould fight with 
any carnivorous antagonist. That wild rabbits ne'^jpr do so I 
infer from having sevei*al times seen ferrets turn out from the 
most crowded burrow in a wsgrren young stoats and weasels 
not more than* four inches long. * 

> It is particularly remarkable that if under these circumstances a 
rabbit bolts and, seeing the s^rtsman, Uoubles back into itsJscrro^i^ 
being then certain that the sportsman is waiting, will usually allow 
itself to be slowly and painfully killed by the ferret rather than bolt a 
second time. This is remarkable because it proves the strength of an 
abiding image or idea in the mind of the animal. 

a A 2 
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It is'evident that the show-fight instinct cannot have been 
developed ip. Himalaya^ rabbits by means of Siatural selection, 
ba\i it is no less evident that if it evf^r arose ^ wild rabbits it 
would be preserved and intensified by such means. 

The following observation of iny own on a previously 
unnoticed instinct displayed by wild rabbits is, I think, of 
sufficient intSrest to render. Most people are aware that 
if a rabbit is shot near the .mouth of its burrow, the 
animal wfll employ fhe last remnant of ife life in struggling 
into it. Having several times observed that wounded 
rJbbits which had thus -escaped appeared again several 
days^afterwards above ground, lying dead a few feet from 
the mouth of the burrow,*'! wished to ascertain whether 
the wounded animals had themselves come out before 
dying, possibly for air, or had been taken out by their 
companions. I therefore Shot numerous rabbits while 
they were sitting near their burrows, taking care that the 
distance? between the gun and the animal should be such 
as to insure a speedy, though not an immediate death. 
Having marked the Wrows at. which I shot rabbits in 
this manner I , returned to them at intervals for a fort- 
night or more, and found that about one-half of the 
bodies appeared again on the surface in the way described. 
That this reappearance above ground is not due to the 
victim’s own exertions, I am now quite satisfied ; for not 
only did two or three days generally elapse before the 
body thus showed itself — a period much too long for ^ 
severely wounded rabbit to survive — but in a number of 
cases decomposition^had set in. Indeed, on one occasion 
scarcely, anything of the animal was left save the skin 
«-and bones. [This was in a large warren. 

It is a curious thing that J have hitherto been unable 
to get any bodies returned to the surface, of rabbits 
which I inserted into their burrows after death. I account 
for this by supposing that the stench of thd' decomposing 
carcass is not so intolerable to the other occupants of the 
burrow when it is nfeai; the orifice as it, is when further 
•^n. ^ similarly,^ I fin’d that there is not so ‘good a chance 
of bodies being returned from an extensive warren of 
intercommunicating holes, as there is from* smaller war- 
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, reus or blind |;ioles ; the reason probably being; tliat in 
the one case the living inhabitants are free to'vacate^he 
offensive locality, while* in the other case they are not so; 
Anyhow, there can be, no reasonable doubt that .the in- 
stinct of removing their dead has arisen in rabbits from 
the necessity of keeping their confined (Jpniiciles in a 
pure state. 

frare. 

The ^are is a more intelligent animal thai^the rabbit. 
Possibly its much greater powers of locomotion may be 
one cause of its mental superiority to its nearest congener. 
I have never myself observed *a. hare commit the mistake 
already mentioned in the cSse of the rabbit, viz., that of 
crouching for concealment upon an inappropriately coloured 
surface. But the best idea of tlfe comparatively high 
intelligence of the hare will be gained by the following 
quotations. The first of these is taken frcftn Loudoun’s 
^ Magazine of Natural History ’ (vol. iv., p. 143) : — 

It is especially consciodfe of the scent left by its feet, and of 
the danger which *throatcns^ it in conseqiiefice a reflection 
which implies as much knowledge of thft habits of its enejaies 
^s of its own. When about to enter its seat for tKe puipose 
of rest, it leaps in various directions, and crosses and rccrosses 
its path with repeated springs ; and at last, by a leap of greater 
energy than it has yet used, it effects a lodgment in the selected, 
•spot, which is chosen rather to disarm suspicion than to protect 
it from injury. In the * Manuel du Chasseur * some instances 
are quoted from an ancient volume on punting by Jaques du 
Fouillouse. A hare intending to mislead its pursuers has been 
seen spontaneously to quit its seat and to proceed to a pond at the^ 
distance of nearly a mile, and having washed litself, pu.sh ofi 
again through a quantity of rushes. It has, too, been known, 
when pursued to fatigue by dogs, to thrust another lare from 
its seat and squat itself down jn its place. This author has 
seen hares swhn successively through two or three ponds, oi 
which the smallest was eighty ^mces round. He has known it, 
sftcir a long chase, to creep under the ddbr of a sheep-house and 
rest among the .cattle, and when the houSids were in puifl®;, iff 
Would get into the middle* of a flock of sheep* and accompany 
them in all their motions round the field, refusing by any means 
to quit the shelter they afforded. The stratagem of its passing 
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forward on one side of ajiedge and returning by the other, with 
onlj the breadth of the hedge between itself and its enemies, is of 
frequent occurrence, and it has even been knowuito select its seat 
dose to the walls of a dog-kennel. This latter circumstance, 
however, is illustrative of the principleib of reflection and reason- 
ing ; for the fox, weasel, and polecat s^Te to the hare more dan- 
gerous enemies^han the h^und ; and the situations chosen were 
such as those ferocjous creatures wer^ not likdjr to approach. 
A^entlem^ was engaged in the armusemen^ of couErsing, when 
a hare, closely pressed, passed under a gate, while the dogs fol- 
lo'^ed by leaping oVer it. The delay caused to her piu^suers by 
this manoBu^ seems to have taught a sudden and useful lesson 
to the persecuted creature ; for as soon as the dogs had cleared 
the gate and overtaken her, she doubled and returned under the 
gate as before, the dogs again Allowing and passing over it. 
And this flirtation* continued bacWards and forwards until the 
dogs were fairly tired of the amjisement ; when the hare, taking 
advantage of their fatigue, quietly stole away. 

The following note, by Mr. Yaxrell, is significant of a 
process of reasoning derived from observations of the 
course of nature, such as would d/> no discredit to a higher 
race of creaj^uraf? ; — • 

A harbour of great extent oh our northern coast has an 
island nea*r the middle of considerable size, the nearest point of 
which is a mile distant from the mainland at high water, and 
with which point there is frequent communication by a ferry. 
Early one morning in spring two hares were observed to come 
down from the hills of the mainland towards the sea-side ; one of 
which from time to time left its companion, and proceeding 
to the very edge of the water, stopped there a minute or two, 
and then returned to fts mate. The tide was rising, and after 
waiting £(bme time,*one of them, exactly at high water, took to 
*the sea, and swam rapidly over, in a straight line, to ^e oppo- 
site projecting point of land. The observer on this occasion, 
who was itear the spot, but remained unperceived by the hares, 
had no doubt they were of different sexes, and that it was the 
male (like another Leander) which swam across the water, as 
he had probably done many times before. It was remarkable 
that the hares had remained on the shore nearly half an hour ; 
one^'them occasionally examining' as it would seem, the state 
of the cun^t, alid ultimately taking to the sea at that precise 
period of the tide called slackwater, when the passage across 
could be effected without being carried by thefoitse of the stream 
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^•either above or below the desired poinLof landing, 'fhe other 
' hare then cantered back to the hills. (Loudoun’s ^ Maj^azin^ of 
Natural History^ vol. v., p. 99.) 

According to Couch(‘Illustrationsof IjistincVp. 177) — 

When followed by ddgs, it will not run through a gate, 
though this is olwiously the most ready passage ;^or in crossing 
a hedge will it^refer a smooth and even pM, but the roughest, 
where thorns and briars abound ; and ii^en it mounts an eifli- 
nence it proceeds obliquely, and not straightforward. And 
whether we suppose these actions to proceed froiu a desired 
avoid those places where traps may probably have been laid, or 
from knowing that his pursuers will exactly follow his footsteps, 
and he has resolved to lead them tturough as many obstacles as 
possible, in either case an estintation of causes consequences 
is to be discovered. 

It is a remarkable thing that Both hares and rabbits 
should allow themselves to be overtaken in the c^en field 
by weasels. I have myself witnessed the process, and am 
at a loss to account for it. The hare or rabbit seems per- 
fectly aware of the daifgerous character of the weasel, 
and yet does not* put forth its powers T)f Escape. It 
merely toddles along with the weaSel toddling behind, 
until tamely allowing itself to be overtaken. This ano- 
malous case may perhaps be akin to the alleged phenomena 
of the fascination of birds and small rodents by snakes ; 
Jbut in any case there seems to have been here a remark-* 
*able failure of natural selection in doing duty to the 
instincts of these swift-footed animals. 

We must not close this account of the intelligence of 
the hare genus without alluding to the classical case of^ 
Cowper’s hares. The following abstract & taken from 
Tegg’s edition of ‘The ISfe and Works of, William 
Cowper,’ p. 633 : — 

Fuss was il! three days, during *which time I nursed him, 
hept him apart from his fellows, . . . and by constant care, 
&c., restored him to perfect health. N(^ creature could be more 
■grateful than my ]|^atient after his re^very, a sentiment^s^ich*- 
he most significantly expressed by licking my hand, first the 
back of it, then the palm, then every fin^r separately, then 
between idl the fingers, as if anxious to leave no part of it un- 
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saluted; 'a ceremony which he never performed hut once again 
upon a vvm^lar occaaiofi. Finding him extremely tractable, I 
made it my custom to carry him always after breakfast into the 
garden. ... 1 had not long habituated him to this taste of 
liberty before he b^an to be impatient for the return of the 
time when he might enjoy it. He would invite me to the garden 
by drummiifg ^on my knee, and by i look of such expression 
as it was not possible to nfisinterpret. If this 'rhetoric did not 
immediately succeed, he wovld tak^ tKe akirt of vhy coat between 
hiS teeth dnd pull it* with all hia force, ‘He seemed to be 
happier in human society than when shut up with his natural 

ooAipanions.' .. ' 

« 

Rais and Mice. 

a 

Eats are wdl, known to be highly intelligent animals.. 
Unlike the hare or rabbit, their shyness seems to proceed 
from a wise caution rather than from timidity ; for, when 
circumstances require, their boldness and courage in 
combat ib surprising. Moreover, they never seem to lose 
their presence of milid ; for, however great their danger, 
they seem always ready to take advantage of any favour- 
ing circumsjbanoes that may arise. Thus, when matched 
with so formidable an opponent as a ferret in a closed 
room, they have been known to display wonderful cunning 
in tdking advantage of the lightr— keeping close under the 
window so as to throw the glare into the eyes of the enemy, 
darting forwards time after time to deliver a bite, and then 
as often retiring to their vantage-ground. ‘ But the emo-'. 
tions of rats do not appear to be of an entirely selfish cha- 
racter. There are so many accounts in the anecdote books 
of blindjrats being led about by their seeing companions, 
•‘that it is diflfeult to discredit an observation so frequently 
confirmed.* Moreover, rats Ijtave been frequently known 
to assist toe another in defending themselves from dan- 
gerous enemies. Several o]pservations of this kind are 
recorded by the trustwolthy writer Mr. Eftdwell, in his 
somewhat elaborate work upon this animal. 

^ Watson's Reaaoiiinn Power in AniTnala, ancl Qtuvrterly Jleviem^ 

0. i., p. 136. 

* See especially Jesse, Oleeminga, &c., iii., p. 206 ; and Quarterly 
RetAem, c. i., p. 135. 
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Again, ad showing affection fo^ human beings, I may 
quote the following The mouse which had.be^n tamed 
by Baron Trench in his prison having been taken from 
him, watched at the door and crept in when it was 
opened; being removed again, it refhsed all food, and 
died in three days.’ ‘ • # 

With regard to. general intelligence, ev^ry one knows 
the extraordinary wariness of rats m* relation to tr^s, 
which is only eqtalled in the animal kingdom* by that of 
the fox and the wolverine. It has frequently been regarded 
as a wonderful display of intelligence on the ^art of fats 
that while gnawing through the woodwork of a ship, they 
always stop before they completely perforate the side; 
but, as Mr. Jesse suggests^ this is probably due to their 
distaste of the salt water. No such disparaging explanation, 
however, is possible in some*other instances of the display 
of rat-intelligence. Thus, the manner in which they 
transport eggs to their burrows has been itoo frequently 
observed to admit of doubt. Eodhvell gives a case in 
which a number of eggs were carried from the top of a 
house to the bottom by two rats devoting themselves to 
each egg, and alternately ^passing it down to each other at 
, every step of the staircase.^ Dr. Carpenter also received 
from an eye-witness a similar account of another instance.® 
According to the article in the Quarterly Review^ already 
mentioned, rats will not only convey eggs from the top qL 
the house to the bottom, but from bottom to top. ‘ The 
male rat places himself on his fore-paws, with his head 
downwards, and raising up his hind legs and catching 
the egg between them, pushes it up to the female, who 
stands on the step above, and secures it with her fore-paws 
till* he jumps up to her; aijd this process is repeated from 
step to step till the top is reached.’ • 

‘The csmtain of a merchantman,’ says Mr. Jesse, 

‘ trading to the port of Boston* in Lincolnshire, had con- 
stantly missed eggs from his sea stock. He suspected 
that he was robbed by his crew, Jbul^not being ab le to dis- 

* Thompson, Passions of Animals^ p.*368. 

* The Astt its Nutwal History^ p. 102. 

*Mrs. Lee, Anecdotes qf AnimaU, p. 264. 
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cover the thief, he determined to watch his store- 
rooi^. Accordingly, having laid in a fresh^ stock of eggs, 
he seated himself at night in a situation thftt commanded 
n view of his eggs. To his great astonishment he saw a 
number of rats apjfroach ; they formed a line from his egg 
baskets to their hole, and h^ded' the eggs from one to 
another in thefr fore-paws.’ * 

Another devicd" fo which rat? resort for tte^procuring 
of food is 'mentioned in all the anecdote books, and it 
seemed so interesting that I tried some direct experiments 
updh the subject. I shall* first state the alleged facts in 
the words of Watson : — 

As to oil, rats.have been knov;n to get oil out of a narrow- 
necked bottle in thcf following way : — One of them would place 
himself, on some convenient support, by the side of the bottle, 
and then, dipping his tail^into ^e oil, would give it to another 
* to lick. In this act there is something more than what we call 
instinct ; there is reason and understanding.* 

Jesse also gives the following q^count : — 

A box containing some bottles of Florence oil was placed 
in a store-room which was seldom '’opened ; the box had no lid 
to it. ' On going to the room one day for one of the bottles, the 
owner ^ound that the pieces of bladder and cotton at the mouth 
of each bottle had disappeared, and that much of the contents 
of the bottles had been consumed. The circumstance having 
excited suspicion, a few bottles were refilled with oil, and the 
mouths of them secured as before. IText morning the coverings 
of the bottles had been removed, and some of the oil was gone. 
However, upon watching the room, which was done through 
a little window, some rats were seen to get into the box, and 
insert their tails «nto the necks of the bottles, and then with- 
drawing them, they licked off the eU which adWed to them.* 

Lastly, Bodwell gives another case similar in all essen- 
tial reipects, save that .the rat licked its own* tail instead 

presenting it to a companion. 

The ^q[>eriment wherf.by 1 te^ited the ]txuth of these 

* JdSse, Oleaningt, &c., ii./p. 281. 

> Reasonmg Power in AninuUs, p. 293. 

•L 00 . 0 U, 
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statements was a very simple one. I recorded it in 
‘ Nature * as follows : — * 

It is, I believe, pretty generally supposed that rats and mice 
use their tails for feeding purposes when the fooibto be eaten 
is contained in vessels too narrow to admit the entire body of 
the animal. 1 am not*aware, however, that thentruth of this 
supposition has ever been actuallyHested by Aiy trustworthy 
person, and so think thelbllpwing simple is^riments are worth 
publisMng. Having o];>tained a couple ^of tall-shaped presdHre 
bottles with rather short and narrow necks, 1 filled them to 
within tkree inches of the top witji red currant jelly which had 
only half stifiened. I covered the bottles with bladder dn the 
ordinary way, and then stood them in a place infested by rats. 
Next morning the bladder covering each of the bottles had a 
small hole gnawed through It, and the level of the jelly was 
reduced in both bottles to the same extent. Now, as this 
extent corresponded to about the length of a rat's tail if inserted 
at the hole in the bladder, and as this hole was not much more 
than just large enough to admit the root of thia organ, 1 do not 
see that any further evidence is required to prove the manner 
in which the rats obtained the jelly^ viz., by repeatedly intro- 
ducing their tails^ into the viscid matter, and as repeatedly 
licking them clean. However, to put thS question beyond 
doubt, I refilled the bottles to the exteift of half an inch jibove 
• the jelly level left by the ratsi, and having placed *a circle of 
moist paper upon each of the jelly surfaces, covered the bottles 
with bladder as before. I now left the bottles in a place where 
there were no rats or mice, until a good crop of mould had 
grown upon one of the moistened pieces of paper. The bottle 
containing this crop of mould I then transferred to the place 
where the rats were numerous. Next iporning the bladder had 
again been eaten through at one edge, and upon the mould there 
were numerous and distinct tracings of the rats' tails, resem- 
bling marks made with the top of a pen-holder* These tracings 
were evidently caused by the^nimals sweeping their tails about 
in a fruitless endeavour to find a hole in the cix^e .firf p^per 
which covered the jelly. ' 

With regard to mice, the Bev. W, 

Ashdown, in EpseXj placed a pgt of honey 
which a quantity of plaster rubbish h%d been H^ 
builders. The mice piled up the plaster in the form of a 
heap againstPthe sides of the pot, in order to constitute an 
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inclined plane wherebj to reach the rim. A quantity of 
the fubttisLhad also been thrown into thfe pot, with the 
eflfect of raising the level of the honey that remained to 
near the of the pot ; but, of course, the latter fact may 

have been due to Occident, and not to design.^ This is a 
case in whioh mal-observation does ^not seem to have been 
likely. '' < 

Powelsen, a waiter on Iceland, has related^ a*n account 
of £he intelligence displayed by the mice*’ of that country, 
which has given rise to a difference of competent opinion, 
and which pferhaps can hardly yet be said to have been 
definitely settled. What Powelsen said is that the mice 
collect in parties of from six to ten, select a flat piece of 
dried cow-dung,** pile berries or other food upon it, then 
with united stren^h drag it to the edge of any stream 
they wish to cross, lautach it,* embark, and range them- 
selves round the central heap of provisions with their heads 
joined ov*er it, and their tails hanging in the water, 
perhaps serving as rtidders. Pennant afterwards gave 
credit to this account, observing that in a country where 
berries were^sc^ce, the mice were compelled to cross 
streams for distant forages.^ Dh Hooker, however, in his 
‘ Toul: in -Iceland,’ concludes that the account is a pure , 
fabrication. Dr. Henderson, therefore, determined on 
trying to arrive at the truth of the matter, with the fol- 
JiPiwing result : - ‘ I made a point of inquiring of different 
individuals as to the reality of the account, and am happy ' 
in being able to say that it is now established as an impor- 
tant fact in natural history by the testimony of two eye- 
witnesses ^.of unquestionable veracity, the clergyman of 
Briamslaek, and Madame Benedictson of Stickesholm, both 
of whom assured me that they had seen the expedition 
performed 'repeatedly. Madame Benedictson, in parti- 
cular, recollected having spent a whole afternoon, in her 
younger days, at the mar]§[in of a small lake on which 
these skilful navigators had embarked, and amusing herself 
and her companions by driving them away from the sides 
thelTake as th(iy approached them. I was also informed 

* Jesse, Oleamngst iii., p* 176. ^ 

* Introduction to Arctic Zoology^ p. 70. 
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that they make use. of dried mushrooms as sacks*, in which 
they convey their provisions to tne river, and liheijpe to 
their homes.’ 4 

Before leaving the mice and rats I may say ^ few words 
upon certain mouse- *and rat-like animals which scarcely 
require a separate section for their consideration. Of the 

liarvesting mouse Gilbert White says : — ^ 

# # ^ # 

One of^their nests I procured this ^utumn, most artific^lly 

plaited and composed ef blades of wheat, perfectly round, and 
about the size of a cricket-ball, with the aperture so ingeniously 
closed that there was ilo discovering to what paft it beloii^ed. 
It was so compact and well filled that it would roll acfoss the 
table without being discomposed, though it contained eight 
little mice that were naked ^d* blind. As, the nest was per- 
fectly full, how could the dam come at her litter respectively, so 
as to administer a teat to each ? Perhaps she opens different 
places for that purpose, adjusting theih again when the business 
is over ; but she could not possibly be contained herself in the 
ball with the young ones, which, moreover, wcsild 6e daily in- 
creasing in size. This wonderful prodl*eant cradle, an elegant 
instance of the efforts of, instinct, was found in a wheat-field, 
suspended on the bead of a thistle. ^ ^ 

Pallas has described Ihe provident habits of the so- 
, called ‘ rat-hare ’ {Lagomy8\ which lays up a stole of jgrass, 
or rather hay, for winter consumption. These animals, 
which occur in the Altai Mountains, live in holes or cre- 
vices of rock. About the middle of the month of Augw^e- 
they collect grass, and spread it out to dry into hay. In 
September they form heaps or stacks of the hay, which 
may be as much as six feet high, antt eight feet in diame- 
ter. It is stored in their chosen hole or crevice,* protected 
from the rain. • • 

The following is quoted from Thompson’s ‘ Passions of 
Animals,’ pp. 235-6 : — 

The life of the harvester r*t i% divided between eating and 
fighting. It seems to have no other passion than that of rage, 
which induces it to attack every anim^bl that comes in its way, 
without in the least attending to the superior stre ngth .Df i^s 
•enemy. Ignorant of tlie art of saving itsqjf by flight, rather 

1 Dr. Henderson, Journal of a Reddence in Iceltmd in 1814 cmd 
1816, vol. ii., p.®187. 
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than yield, it will allow itself to be beaten to pieces with a stick. 
If it seizes a, man’s bandj it must be killed befdre it will quit its 
holif. The magnitude of the horse terrifies itnas little as the 
address of the dog, which last is fond of hunting it. When a 
harvester perceives ^ dog at a distance, it begins by emptying 
its cheek-pouches, if they happen to be filled with grain ; it then 
blows them fip so prodigiously, that the size of the head and 
neck greatly exceeds jihat oY the rest of the bodyl ^ It rears itself 
upon its hind legs, and^thus darts upon the enemy. Sf it catches 
holid, it never quite it but with the loss^of its life ; but the dog 
generally seizes it behind, and strangles it. This ferocious dis- 
poi^tion prevVjute it from being at peace with any anifiial what- 
ever. * It even makes war against its own species. When two 
harvesters meet, they never fajl to attack each other, and the 
stronger always , devours the w^ker. A combat between a 
male and a female commonly lasts longer than between two 
males. They begin by pursuing and biting each other, then 
each of them retires asidd^ as if to take breath. After a short 
interval they I'enew the combat, and continue to fight till one of 
them falls."' Tho vanquished uniformly serves as a repast to the 
conqueror. ^ 

If we contrast the fearless disJ)osition of the harvester 
with the tinriditj^ of the hare or, rabbit, we observe that in 
respqct of emotions, llo less than in that of intelligence,, 
the opder ‘fiodentia comprises the utmost extremes. 

The so-called ‘ prairie-dog’ is a kind of small rodent, 
which makes burrows in the ground, and a slight eleva- 
"^i)n above it. The animals being social in their habits,, 
their warrens are called ‘ dog-towns.’ Prof. Jillson, Ph.D., 
kept a pair in confinement (see ‘American Naturalist,’ 
vol. V., pp. 24-29), and found them to be intelligent and 
highly a^ctionate* animals. These burrows he found ta 
contain a ‘ grailary,’ or chambers set apart for the reception 
of stored ^ood. With regard *to the association said ta 
exist between this animal and the owl and rattle-snake. 
Prof. Jillson says, ‘I haye Seen many dogrtowns, w.uh 
owls and dogs standing on contiguous, and in some cases 
on the same mound, but never saw a snake in the vicinity.’’ 
mShe i^ular notion that the owl icts the part of sentry to 
the dog requires^ to say the least, confirmation. 
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Beaver. 

Most rem^kable among rodents for instinct and in* 
telligence unquestionably stands the# beaveft Indeed^ 
there is no animal — n 9 t even excepting the ants and bees 
— where instipct has risen to a hjgher leveV)f far-reaching 
adaptation t© certain constant conditions of environment, 
or where* faculties, undoubtedly instinctive,* are more 
puzzlingly wrought up with faculties nq less undoubtedly 
intelligent. So much is this the case thatf as we shall 
presently see, it is really impossible by the closest study 
of the pyschology of this aniipal to distinguish the web of 
instinct from the woof of ^telligence. ; the two principles 
seem here to have been so intimately wdven together, that 
in the result, as expressed certain particular actions, it 
cannot be determined how much we are to attribute to 
mechanical impulse, and how much to reasoned-purpose. 

Fortunately, the doubt that for*many years shrouded 
the facts has been dispelled by the conscientious and 
laborious observations o7 the late Mr. Lewis H, Morgan,' 
whose work throughout displays the judiciou/accuracy of a 
scientific mind. As this is much the most trustyrorthy, as 
•well as the most exhaustive essay upon the subject, I 
shall mainly rely upon it for my statement of facts, and 
while presenting these I shall endeavour to point out the 
psychological explanation, or difiiculty of explanation, To" 
which they are severally open. 

The beaver is a social animal, thqmale living with his 
single female and progeny in a separate burrow or ^ lodge.^ 
Several of these lodges, however, are ‘usually built close 
together, so as to form a beaver colony. Ihe young quit 
the lodge of their parents when they enter, upon the 
summer of their third year, seek mates, and establish new 
lodges for themselves. As *eaoh litter numbers three or 
four, and breeding is annual, it follows that a beaver lodge 
never or rarely contains more than twelve individuals, 
while the nuihber usually ranges •from four tcr^iJlghif. 
Every season, and paAicularly when a district becomes 

* The Ameriem Beaoer and hie Works (Lippincott & Co., 1868). 
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<*overstoclced, some of ^the beavers migrate. The Indians 
say fthat^^inc their local migrations the old beavers go, up 
stream, and the young down ; assigning as^a reason that 
in the s^ggle for existence greater advantages are 
.afforded near the Source than lower down a stream, and 
therefore that the old beavers appropriate the former. 
But although' lodges may thus he vacated by the old 
beavers, they are hot left tenantless ; their lease is, as it 
were, transferred to another beaver eoupie. This process 
of transference of ownership goes on from generation to 
generation,^ so that the •same lodges are continuously 
occupied for centuries. 

These lodges, which are" always constructed in or near 
water, are of ‘cl)A*ee kinds — ^the island, bank, and lake 
lodge. The first are formed on small islands which may 
happen to occur in the ponds made by the beaver-dams. 
The floor of the lodge is a few inches above the level of 
the watef , and into it there open two, or sometimes more 
entrances : — 

These arQ, made with great skill, and in the most artistic 
manner. One is straight, or as nearly so as possible, with its 
floor, which is of course under water, an inclined plane, rising 
gradually from the bottom of the pond into the chamber; while 
the other is abrupt in its descent, and often sinuous in its 
course. The first we shall call the ‘ wood entrance,^ from its 
^Jvident design to facilitate the admission into the chamber of 
their wood cuttings, upon whiqh they subsist during the season 
of winter. These cuttings, as will elsewhere be shown, are of 
such size and length that such an entrance is absolutely neces- 
sary for their free admission into the lodge. The other, which 
we shall call tfie ‘beaver entrance,' is the ordinary run-way 
for their exit and return. It is usually abrupt, and. often wind- 
ing. In the lodge under consideration, the wood entrance de- 
scended from the outer run of the chamber entrance about ten 
feet to the bottom of the pend in a straight line, and upon an 
inclined plane; while the other, emerging from the line of the 
chamber at the side, descended quite abruptly to the bottom of 
^.tihe«"*t or trench, through which the havers must pass, in 
open water, out rinto the pond. Both entrances were rudely 
arched, with a roof of interlaced sticks filled in with mud in- 
termixed with v^etable fibre, and were extende^i to the bottom 
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• of the pond or trench, with the excejilion of the opening at 
their ends. At tbe places where they were construotedT through 
the floor they Were flnished with neatness and precision \ the 
upper parts and sides forming an arch more or less regular, 
wlule the bottom and floor ^ges were formed with firm and 
compacted earth, in whic^ small sticks were embedded. It is 
difficult to realise the artistic appearance of ^ some of •these 
•entrances without actual inspection. 

• • 

• 

Upon the floor of the lodge there ^is constructed a 
house of* sticks, brushwood, and mud, in the form of a 
circular or oval chamber, the size of which varies with the 
nge of the lodge ; for % a cpntinuous process of repair 
(which consists in removing the decayed sticks, &c., from 
the interior and working them up with ilew material upon 
the exterior) the whole lodge progressively increases in 
size : eventually in this way the interior chamber may 
attain a diameter of seven or eight feet. 

The ^ bank lodges * are of two kiiyis ; — 

One is situated upon the bank of the stream or pond, a few 
feet back from its edge, and entered by an underground passage 
from the bed of the stream, excavated through the natural earth 
up into the chamber. The other is situated upon the edge of 
*the bank, a portion of it projecting over and resting upon the 
bed of the channel, so as to have the floor of the chamber rest 
upon the bank as upon solid ground, while the external wall 

• on the pond side projects beyond it, and is built up from tlK “ 

* bottom of the pond. 

Lastly, the ‘lake lodges ’ are constructed on the shores 
of lakes, which, being usually shelving -and hard, require 
some further variation in the structure of the lodged 
These, therefore, are of interest ‘ as illustrations of the 
capacity of the beavers to vary the mode of cdhstruction 
of their lodges in accordance with the changes of situa- 
tion.’ One-half or two-thirds of the lodge is in this case 
‘built out upon the lake for thq obvious purpose of 
covering the entrance, as well as fpr its exteiisgja^ jntq 
•deepwater.’ ’ • • 

.All these forms of lodge are, historically regarded, 
modiflet} binrows. 
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The b^ver is a burrowing animal. Indulging this propensity^ 
he excayatee^ chambers Underground, and constructs artificM 
lodgds upon its surface, both of which are indij^pensable to hia 
security and happiness. The lodge is but a burrow above 
ground, covered wjth an artificial roof, and possesses some 
advantages over the latter as a place for rearing young. 

There are ^sons for believing that the burrow is the normal 
residence of the^beav^, add that the lodge grd^ out of it, in 
the progress of their experience, by» a process of natural sugges- 
tion. ... In addition to the lodge, the liame beavers who 
inhabit it have burrows in the banks surrounding the pond. 
Thdy never lisk their personal safety upon their lodge ^one, 
which,' being conspicuous to their enemies, is liable to attack. 
... As the entrances are alws^ys below the surface level of the 
pond, there are n9 external indications to mark the site of the 

buiTOw, » 

except occasionally a amall pile of beaver-cuttings a foot 
or more high. These, the trappers affirm, are purposely 
left there ’by the beavers to keep the snow loose over the 
ends of their burrows during winter for the admission 
of air. < 

Mr. Morgan ^dds the very probable suggestion that 
this habit of piling up cuttings 'for purposes of ventilation 
may 1iave*constituted the origin of lodge-building. 

It is but a step from such a surface-pile of sticks to a lodge, 
with its chamber above gi’ound, and the previous burrow as its 
mimtrance from the pond. A burrow accidentally broken through 
at its upper end, and repaired with a covering of sticks and 
earth, would lead to a lodge above ground, and thus inaugurate 
a beaver lodge out of an broken buiTow. 

It is evidence of an important local variation of in- 
stinct, that in the Cascade Mountains the beavers live 
chiefly in*burrows in the banks of streams, and rarely 
construct . either lodges or dams. Dr. Newbury, in his 
report on the zoology of Oregon and Califomfei, says : ‘ We 
found the beavers in numbers, of which, when applied to 
beavers, I had no concfeption,’ an^ yet ‘ we never saw their 
■^ouSSOnd seldom a flam.’ Whet^ier this* local variation 
be due to a relapse from dam- and lodge-building instincts 
to the primitive burrowing instinct, or to a failure in the 
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full development of the newer ii^tinct, is immaterial. 
Probably, I thftkj looking to the high antiqmt^ of ^the 
building instiiftt, and also to its being occasionally mani- 
fested by the CaUfomifin beavers, their case is^to be re- 
garded as one of relapsing instinct. * 

In selecting the site of their lodges beavers display 
much sagacit^*and forethought. • ^ ^ 

The severity of«the climsffce in these high northesn latitudes 
lays upon them the necd^sity of so locating their lodges as to be 
assumd o^ water deep enough in their entrances^^and also* so 
protected in other respects, as not to freeze to the bol^m ; * 
otherwise they would perish with hunger, locked up in ice- 
bound habitations. To guard against this danger, the dam, 
also, must be sufficiently stable through the printer to maintain 
the water at a constant level ; and this level, again, must be so 
adjusted with reference to the •floor qf the lodge as to enable 
them, at all times, to take in their cuttings from without as they 
are needed for food. When they leave their normal mode of life 
in the banks of the rivers, and undertake to live in dependence 
upon artificial ponds of their own formation, they are compelled 
to prevent the consequences of their acts at the peril of their 

lives. • • * 

• 

On the upper Missouri, wherer tfie banks of, the fiver 
•are for miles together vertical, and rising from throe to 
eight feet above its surface, the beavers resort to the de- 
vice of making what are called ‘ beaver slides.’ These are 
• narrow inclined planes cut into the banks at intervals, tBe 
angle of inclination being 45® to 60®, so as to form a gradual 
descent from a point a few feet back /rom the edge of the 
bank to the level of the river. As Mr. Morgan observes, 

‘ they furnish another conspicuous illustration of the fact 
that beavers possess *a free intelligence, by means of which 
they are enabled to adapt tfeemselves to the ciroumstances 
in which they are placed.’ 

Coming i^ow to the habits of these animals in connec- 
tion with the procuring and storing of food, it is first to 
be observed that ‘ the thick bark^upbn the trunks of large 
trees, and evem upon those of mediiftn size, is urffitiitkblt? 

* To obviate this possibility, they often select as their site a place 
where a spring h^ippens to rise in the bottom of the lake or pond. 

• • . B B 2 
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for food ; but the smaller limbs, the bark of which is 
tender add nutritious, afford the aliment Tfhich they pre- 
fer.’ ^ To obtain this food, the animals, as xs well known, 
fell the treps by gnawing a ring round their base. ’ Two 
or three nights’ rfuccessive work by a pair of beavers is 
enough to bring down a half-grovn tree, ‘each family 
being left to the undisturbed enjoyment of the fruits of 
their own toil and* industry.’ ‘.When the tree c begins to 
crackle thdy desist from cutting, which ‘they afterwards 
continue with caution until it begins to fall, when they 
plunge into *the pond usually, and wait concealed for a 
time, as if fearful that the cracking noise of the tree-fall 
might attract some enemy to the place.’ It is of much 
interest that the*b(eavers when thus felling trees know how 
to regulate the direction of the fall ; by gnawing chiefly 
on the side of the trunk remotfe from the water, they make 
the tree fell towards the water, with the obvious purpose 
of saving as much as possible the labour of subsequent 
transport. For as sooli as a tree is down, the next work 
is to cut off the branches, or such as are from two to six 
inches in diaipeteir ; and then, when they have been cleared 
of their twigs, to divide them into lengths sufficient to ad- 
mit of the beavers transporting them to their lodges. The , 
cutting into lengths is effected by making a number of 
semi-sections through the branch at more or less equal 
(Stances as it lies upon the ground, and then turning the 
branch half round and continuing the sections from the 
opposite side. ‘ To cut it (the branch) entirely through 
from the upper side ^ivould require an incision of such 
width as to involve a loss of labour.’ The thicker the 
branch, the closer together are the sections made, and con- 
sequently the shorter are the resulting portions — the 
reason, of clOurse, being that the strength of the animal 
would not be sufficient to transport a thick piece of timber 
of the same length as a thin piece which it is only just 
able to manage. 

^ Itemeving cuttings this description they are quite in- 
genious. They shove and roll them with their hips, using also 
their legs and tails as levers, moving sideways in the act. In 
this way they move the larger pieces from the ‘more or less 
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elevated ground on which the deciduous trees are found, over 
the uneven but*generally descending surface to the poixd^ . • . 
After one of these cuttings has been transported to the water, 
a beaver, placing one end of it under his throat, pushes it before 
him to the place where it is to be sunk. • 

The sinking is no doifbt partly effected bv irfere soaking ; 
but there is also somjB evidence to sUqw Uiat the beavers 
have a nfethod pt anchoi4ng down .their supplies. Thus 
they have been observed towing pieces of brush to their 
lodges, ^nd then, while holding the farge ^nd in their 
mouths, ‘ going down with it to the bottom, apparently to 
fix it in the mud bottom of the pond.’ A brush-heap 
being thus formed, the cuttings from the felled trees are 
stuck through the brushwork, without* which ‘ protection 
they would be liable to be floated off by the strong currents, 
and thus be lost to the beavers St the time when their 
lives might depend upon their safe custody.’ ^ 

Lastly, as a method whereby ^the behvers can save 
themselves the trouble of cutting, transporting, and 
anchoring all at the saftie time, they are prone, when cir- 
cumstances permit, to fe^l a tree growiflg n«ar enough to 
their pond to admit of its branehdfe being submerged in 
the water. The animals then well know that tHe branches 
and young shoots will remain preserved throughout the 
winter without any further trouble from them. But of 
course the supply of trees thus growing conveniently ifBki 
a beaver-pond is too limited to last long. 

We have next to consider the most wonderful, and I 
think the most psychologically puzzfing structures that are 
presented as the works of any animal J I mean J of course, 
the dams and canals. * 

The object of the dam*is that of forming jin artificial 
pond, the use of which is to afford refuge to the animals 
as well as water connectiorf with their lodges. * Therefore 
the level of the pond must in all cases be higher than that 
of the lodge- and burrow-entrances, and it is usually 
notaintained two or thred feet abbve <them. -v • - • 

Afi the dam is not an absolute necessity to the beaver for 
the maintenance of his life — ^his normal habitation being rather 
naiural.poivls and rivers, and the burrows in their banlm — ^it is. 
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in itself ^considered, a remarkable fact that ^ he should have 
Yolufitarily transferred himself, by means of dams and ponds 
of his own construction, from a natural to aif artificial mode 
of life. t , 

In extefnal appearance there aife two distinct kinds of 
dams, although ^1 jire constructed.on the sajne principle. 
One, the piore common, is the ^ stick dapa,’ which is com- 
posed of interlaced stick and pole Vrork upon the lower 
faoe, with emfiankment of earth mixed with ^the same 
materials on the upper facfe. The other is the ^ solid-bank 
dam,’ which differs from the former in having much more 
brush and mud worked into its construction, especially 
upon its surfaces f the result being that the whole formation 
looks like a solid bank of earth. In the first kind of dam 
the surplus water perdolates through the structure . along 
its entire, length ; but in the second kind the discharge 
takes place through ^a single furrow in the crest, which, 
remarkable though the fact unquestionably is, the beavers 
intentionally form for this purpose. 

In the construction of the, dam, stones are used here 
and there to give dm^-weight and solidity. These stones 
weigh from one to six pounds, and are carried by th© 
beavers in the same way as they carry their mud — namely, 
by walking on their hind legs while holding their burden 
against the chest with their fore-jiaws. The solid dams , 
are much firmer in their consistence than the stick dams ; ‘ 
for while a horse might walk across the former, the weight 
of a man would be too great to be sustained by the latter. 
Each kinU of dam" is adapted to the locality in which it is 
l^uilt, the diffference between the two kinds being due to 
the following cause. As a strfeam gains water and force in 
its descent, it develops banks, and also a broader and 
deeper channel. These assume a vertical form in 

the level areas where the soil is alluvial. Thus, an open 
stick-work dam could not in such places be led off 
froT» either bank ; and e\*‘en if it 6ould, therforce and depth 
of the stream Would carry it aw&y. Therefore in such 
places the beavers build their solid-bank dams, while in 
shallow and comparatively sluggish waters they, content 
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themselves with the smaller amount of labour inVolved in 
the building of a stick dam. * ^ • 

To give some idea of the proportions of a dam, I^hall 
epitomise a number^ of measurements given by Mr. 
Morgan ; — • 

« ^ Feet 

Height of structure from base line ^ . . . . . 2 to 6 

Difference in«depth of water above and bel^w dam . 4 to 5 
Width of base or section .* . .^.6tgl8 

Length of slope, lower lace 6 to 13 

Length qf slope, upper face . . / . ^ . 4 to 8 

The only other measurement is that of length, and this, 
of course, varies with the width of water to be spanned. 
Where this width is considerable the ipngth of a dam 
may be prodigious, as the following quotation will show : — 

Some of the dams in this* regioib ^re not less remarkable 
for their prodigious length, a statement of which, in fact, would 
scarcely be credited unless verified by actual m^nrement. 
The largest one yet mentioned measure 260 feet, but there are 
dams 400 and even 500 feet long. 

There is a dam in tw5 sections, situated upon a tributary of 
the main branch *of the Esconauba Biver,* abcgit a mile and 
a half north-west of the ’Washington Main. One section 
, measures 110 and the other 400 feet, with an dntefVal of 
natural bank, worked here and there, of 1,000 feet. A* solid- 
bank dam, 20 feet in length, was first constructed across the 
channel of the stream, from bank to bank, with the usual 
opening for the surplus water, five feet wide. As the wafer 
rose and overflowed the bank on the left side, the dam was 
extended for 90 feet, until it reached^round high enough to 
confine the pond. This natural bank ^tended up the stream, 
and nearly parallel with it, for 1,000 feet, where "the ground 
again subsided, and allowed the water in the upper part of the 
pond to flow out and around into the channel of the stream below 
the dam. To meet this emergency a second dam, 420 feet long, 
was constructed. For the greater part of its length ij> is low, but 
in some plachs it is two and a half and three feet high, and 
constructed of stick-work on the land, and with an earth 
embankment on its outer face. In effect, therefore, it is one 
structure 1,5 30' feet in length, of i^hich 530 feet in tw escticns 
is artificial, and the reifiainder natural bank, but worked here 
and there w;here depressions in the ground required raising 
by artificial means. 
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It is* truly an astonishing fact that animals should 
engage <in such vasf architectural labours with what 
appears to* be the deliberate purpose of securing, by 
such very artificial means, the special benefits that arise 
from theiif high engineering skill. So astonishing, indeed, 
does this fact appear, that as soberiminded interpreters of 
fact we would <fain look for some explanation which would 
not necessitate the inference that these actiohs.are due to 
any intelligent appreciation, eithei;. of the benefits that 
arise from the labour, or of the hydrostatic principles 
to «which tkis labour so plearly refers. Yet the more 
closely we look into the subject, the more impossible 
do we find it to account for the facts by any such easy 
method. Thus# it seems perfectly certain that the bea- 
vers, properly and strictly speaking, understand the use 
of their dams in mayitalning a certain level of water. 
For it is unquestionable that in the solid-bank dams, as 
already observed, a regular opening or trough is cut at one 
part of its crest to pxovide for the overfiow ; and now it 
has to be added that this opening ^is purposely widened or 
narrowed with Reference to the amount of water in the 
stream at different times, so as to ensure the maintenance 
of a -constant level in the pond. Similarly, though by^ 
different means, the same end is secured in the case of the 
stick dams. For ‘ in most of these dams the rapidity or 
slowness with which the surplus water is discharged is 
"Undoubtedly regulated by the beavers ; otherwise the level 
of the pond would continually vary. There must be a con- 
stant tendency to enkirge the orifices through which the ' 
water passes,’ when the stream is small, and vice versa ; 
otherwise the lodges would be either inundated or have 
their sub-aqua^^ic entrances exposed.* Moreover, a very 
little consideration is enough to show that in stick dams^ 
the tendency to increased leakage from the effects of per- 
colation, and to a settling down of the dam as^ts materials; 

decay from underneath, must demand unceasing vigi- 

« 

' ^ times of conside{abl0 'freshet*^ the former case sometimes 
oheurs ; fte beavers ^ot being able to provide for a very considerable 
overflow through thSr dams, the latter become then wholly submerged. 
When again exposed, the animals take great pains in Repairing the in- 
juiies sustained. ^ ^ 
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lance and care to avert the consequences. And accordingly 
it is found thAt ‘ in the fell of the year a neur of 

materials is placed upon the lower &ce of these danis to 
compensate this wastq from decay.* ^ 

Now, it is obvious that we have hefe presented a con- 
tinual variation of conditions, imposed by continual varia- 
tions in the amount of water earning do^n ; and it is a 
matter of .olJservation Iha^i these variAibns are met by the 
beavers in the odly way that they can be met — 1iamely,*by 
regulating the amount of flow taking place through the 
dams. It will therefore be seen that we haveTiere to con- 
sider a totally different case from that of the operafion of 
pure instinct, however wonderful such operation may be. 
For the adaptations of pure instinct 'ouly have reference 
to conditions that are unchanging ; so that if in this case 
we suppose pure instinct to* account for all the facts, we 
must greatly modify our ideas of what pure instinct is 
taken to mean. Thus we must suppose 4:hat*when the 
beavers find the level of their pdhds rising or falling, 
the discomfort which they experience acts as a stimulus to^ 
cause them, without intelligent purpose,•eit^Jer to widen 
or to narrow the orifices ill their dams as the case may be. 
,And not only so, but the conditions of stimulation and 
response must be so nicely balanced that the animals 
widen or narrow these orifices with a more or less precise 
quantitative reference to the degree of discomfort, actwi^ 
or prospective, which they experience. Now it seems to me 
that even thus far it is an extremely difficult thing to be- 
lieve that the mechanism of pure oi* wholly unintelligent 
instinct could admit of sufficient refinement to meet so com- 
plex a case of compensating adaptation ; and, as we shall 
immediately see, this diffi(^ty increases still more as we 
contemplate additional facts relating to these Structures. 

Thus it sometimes happens that in large •dams the 
pressure of the water which they keep back is* so consider- 
able that their stability is endangered. In such cases it 
has been observed by lib. Morgan t^at, at a short^istenc^ 
beneath the main dami^ another and lower dam is thrown 
across the stream, with the result of forming a shallow 
pond between the two. This pond is — 
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Of no apparent use fof beaver occupation, but yet subserving 
the important purpose of setting back wsfter to the depth 

of twelve or fifteen inches ; and ihe small dam, by 

midntaining the water a foot deep below the great dam, 
diminishes to this* extent the difierence in level above and 
below, and neutralises to the same extent the pressure of the 
water in the pynd above against the main structure. 

f. • i> « 

* Whether,’ adds Mr* Morgan, with compiendable caution, 
‘ the lower dam was constructed 'with this motive and 
fas this object, of is explainable on some other l^pothesis, 
I shall not venture an opinion.’ But as, he further adds, 
‘ I have also found the same precise work repeated below 
other large dams,’ we are led to conclude that their corre- 
lation cannot at* least be acmdental; and as it is of so 
definite a character, there really seems no ‘ other hypothesis ’ 
open to us than that* of its having reference to the sta- 
bility of,, the main dam. Yet, if this is the case, it be- 
comes in my'opimoij, simply impossible to attribute the 
fact- to the operation of pure instinct. 

Again, Mr. Morgan observed one case in which, higher 
up stream "than the main dam, there was constructed 
another ,dam, ninety-three feet long, and two and a half 
feet high at the centre : — 

A dam at this point is apparently of no conceivable 
Hce to improve the lake for beaver occupation. It has one 
feature, also, in which it difiers from other dams except those 
upon lake outlets, and that consists in its elevation, at all 
points, of about two f®et above the level of the lake at ordinary 
stages of the water. In all other dams, except those upon lake 
jDutlets, and in mos\; of the latter, the water stands quite near 
their crests, v^hile in the one under <consideration it stood 
about two feet below it. This fa6t suggests at least the inference, 
although it may have but little of probability to sustain it, 
that it was constructed with special reference ip sudden rises 
of the lake in times of fresliet, and that it was dfesigned to hold 
this surplus water until it could be gradually discharged through 
the dam into the great spqce below. It would at least subserve 
^this 'piIVpose very efficiently, and thup protect the dam below it 
from the efiTects of freshets. To ascribe the origin of this dam 
to such motives of intelligence is to invest thi^ animal with a 
liigher. degree of sagacity than we have probable reason to 
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concede to him, and yet it is proper to mention the relation in 
which these dams stand to each other — whether that relation 
is regai'ded as adbidental or intentional. 

As before, we have* here to commen(} the cflution dis- 
played by the closing sentence ; but, as useless dams are 
not found in other places, the inference clearly is that the 
dam in question, both, as regards its exceptional position 
and exceptional height, cin only be sexplained by suppos- 
ing the structure to have been designed for the use which 
it unquestionably served. That is to say, ifi we do not 
entertain this explanation, there is no other to be sug- 
gested ; and although in any ordinary or occasional in- 
stance of the display of aniipal intelligence jn such a degree 
as this I should not hesitate to attribute* the facts to acci- 
dent, in the case of the beaver there are such a multitude 
of constantly recurring facts, all and only referable to 
a practical though not less extraordinary appreciation of 
hydrostatic principles, that the hypothesis of accident 
must here, I think, be laid aside. To substantiate this 
statement I shall^detairthe facts concerning the beaver- 
canals. , * • 

As Mr. Morgan, who first discovered and ^desoribed 
•these astonishing structures, observes,— 

Eemarkable as the dam may sMU be considered, from its 
structure and objects, it scarcely surpasses, if it may be saidto 
equal, these water-ways, here called canals, which are excavated 
through the low lands bordering their ponds for the purpose of 
reaching the hard wood, and for affording a channel for its 
transportation to their lodges. To conceive and execute such 
a design presupposes a more complicated and extended process 
of reasoning than that required for the construction of a daiff, 
and, although a much simpler work to perform when the 
thought was fully developed, it was far less to* have been 
expected from a mute animal. ^ • 

• • ^ 

These canals are developed in this way. One of the 

principal objects served by a dam thrown across a small 
stream, is that* of flooding the low ground so as obtain 
water connection with Ihe first high ground upon which 
hard wood is to be found, such connection being conve- 
nient, or even necessary, for the purposes of transport. 
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Where the pond to accomplish this fully, and also . 
where the ban^ are defined and mark ^e lixmts of the 
podd, the deficiency is supplied by the canals in question. On 
descending sur&ces, as hs^ elsewhere been stated, beavers roll 
and drag their short cuttings dowh into the ponds. But 
where the mund is low it is gener^ly so uneven and rough 
as to render it extremely difficult, if not impossible, for the 
beavers to mo'^^e thepi for any considerable dist^ce by physical 
fofce. Hence the capal for fioarting theii^ across the inter- 
vening level ground to the pond. The necessity for it is so 
apparent as to diminish our astonishment at its co^truction ; 
and yet that the beaver should devise a canal to surmount this 
difficulty is not the less remarkable. 


The canals, ‘'Vfhich are made by excavation, are usually 
from three to five feet wide, three feet deep, and perhaps 
hundreds of feet long-f-the Ifength of course depending on 
the distance between the lodge and the wood supply. They 
are cut ili the form of trenches, having perpendicular sides 
and abrupt ends. All roots of trees, under-brush, &c., 
are cleared away in their course, so as to afford an un- 
obstructed ^passage. These canals are* of such frequent 
occurrence that it iSi impossible to attribute them to acci- 
denf ; they are evidently made, at the cost of much labour^ 
with the deliberate purpose of putting them to the use for 
which they are designed. In executing this purpose there 
jfi, sometimes displayed a depth of engineering forethought, 
over details of structure required by the circumstances of' 
special localities, which is even more astonishing than 
the execution of the general idea. Thus it not unfre- 
quently thappens tthat when a canal has been run for a 
tsertain distance, a rise in the level qf the ground renders 
it impossible to continue the structurdfcirther from the 
water supply or lodge-pond, without either incurring a 
great amount of labour in i/^gging the canal with pro- 
gressively deepening side^, or leaving the trench empty of 
water, and so useless.^ In such cases the beavers resoit to 
various expedients, Recording to«the nature of the ground* 
* Mn Morgan gives an interesting sketch of one such 
case, where the canal is excavated through low ground for 
a distance of 450 feet, when it reaches the first rise of 



% , B^VERr-CANAI^. ’ ^ 381 

^ ground, and throughout this distajice, being level with 
the pond, it is* supplied with water from this* source. 
Where the ris9 begins a dam is made, and the canm is 
then continued for ^5 feet at a level of » one foot 
higher than before. This higher level reach is supplied 
with water collected from still higher levels •by another 
dam, extending for 75 feet upon onei^ side of the 
canal and ,2S feet on tlje other, in *the form of a 
crescent with itif concavity directed towards the hi^- 
lands, so as to collect all the drainage water, and concen- 



trate it into the second reach of the canal. Beyond this 
larger dam there is another abrupt rise of a foot, and the 
canal is there continued for 47 feet more„where a third* 
dam is built reUmbling the second in construction, only 
having a still wider span on either side of the canal (142 
feet), so as to catch a still Jarger quantity of .drainage 
water to supply the third or uppermost reach of the can^. 
We have, therefore, here presented, not only a perfect 
application of the principle of ‘ Jocks, ^ which are used in 
canals of human constsniction, but also ijie principle of* 
collecting water to supply the reaches situated on the 
elope by means of elaborately constructed dams of wide 
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extent, knd of the best form for the purpose. There is 
thus shOwp much W great a concurrencer of engineering 
priAciples to the attainment of one object to admit of our 
attributing the facts to accident. ^ On this structure Mr. 
Morgan ooserves f — 

The cre^ of these dams where ^hey cross the canals are 
depressed, or i^om jiown* in the centre, by constant pas- 
8afi;e of beavers over them while gping to and fro and dragging 
their cuttings. This canal %vith its adjhncts of dams, and 
its manifest objects is a remarkable work, transcending very 
much the oiUinary estimates of the intelligence of the beaver. 
It served to bring the occupants of the pond into easy con- 
nection by water with the treps that supplied them with food, 
as well as to relieve, them from^ the tedious and perhaps im- 
possible task of triinsporting their cuttings 500 feet over uneven 
ground unassisted by any descent. 

Again, in another case, also sketched by Mr. Morgan, 
another device is resorted to, and one which, having re- 
ference to the particular circumstances of the case, is the 
best that could have been adopted. Here the canal, 
proceeding |rom.the pond to the woodland 150 feet dis- 
tant, encounters at the^ woodland a rising slope covered 
with* hard wood. Thereupon the canal bifurcates, and the^ 
two "diverging branches or prongs are carried in opposite 
directions along the base of the woodland rise, one for a 
.djj3tance of 100 and the other for 115 feet. The level 
being throughout the same, the water from the pond sup- • 
plies the two branch-canals as well as the trunk. Both 
branches end with abrupt vertical faces. Now the object 
of these tranches* is sufficiently apparent ; — 

After the rising ground, and with it the hard wood trees, 
were reached at the point where it branches, there was no 
very urgent necessity for the branches. But their construc- 
tion along* the base of the high ground gave them a frontage 
upon the canal of 215 feet of hard- wood lands, thus affording to 
them, along this extended line, the great advantages of water 
transportation for their fcutjings. 

One more proof of engineering purpose in the con- 
struction of canals will be sufficient to pla^je beyond all 
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question the fact that beavers form these canals/ as they 
form their dams^ with a far-seeing perception qf the suit- 
ability of highly artificial means to the attainment of 
particular ends, under a variety of special circumstances. 
Mr. Morgan observed one or two instances where the land 
included in a wind or ]pop of a river was cut through by 
a beaver canal across the narrowest part, j apparently to 
shorten thp distance ih §oing up aifti'down by water.’ 
Judging from the figures which he gives, •drawn •to 
measurement, there can be no question that such was the 
object ; £ftid as these structures may be one tr two hdn- 
dred feet in length, and represent the laborious excavation 
of some 1,500 cubic feet of. soil, the animals must be‘ 
actuated by the most vivid#conception» of 4he subsequent 
saving in labour that is to be effected by making an arti- 
ficial communication across the chprd of an arc, instead 
of always going round the natural curve of a stream. 

Eegarding now together all these facts ^elating to the 
psychology of the beaver, it must be confessed, as I said 
at the outset, that we h^ve presented to us a problem per- 
haps the most difficult of any that we h^ve to encounter 
in the whole range of animal intelligence. *0n the one 
hand, it seems incredible that the*beaver should.attain to 
such a level of abstract thought as would be implied by 
his forming his various structures with the calculated pur- 
pose of achieving the ends which they undoubtedly si 4 j ,7 
• serve. On the other hand, as we have seen, it seems 
little less than impossible that the formation of these 
structures can be due to instinct. Y^t one or other hypo- 
thesis, either singly or in combination,^ must be, resorted 
to. The case, it will be observed, thus differs from that, 
of the more wonderful perfq^ances of instinct elsewhere^ 
such as that of ants and bees, inasmuch as the^ perform- 
ances here are so complex and varied, as well as having 
reference to jHiysical principles 6f a much mo«e recondite 
or less observable nature. The case from its theoretical 
side being thus pne of n^uch difl^culty, I think it will be 
better to postpone its. discussion till in ‘ Mental^Evolu- 
tion ’ I come to treat of the whole subject of instinct in 
relation to intelligence 
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I must not, however, conclude this epitome of the 
&ct^ without alluding to the only other pilblication on the 
habits of the beaver which is of distinctly fcientific value. 
This is a short but interesting paper by Prof. Alexander 
Agassiz.' He says\)hat the largest dam he has himself seen 
measured d60 feet in length, and 6^ feet in height, with 
a small number of ^odgefe in the vicinity of tte pond. The 
member of lodges' is ^ways thus very small in«proportion 
to the size of the dam, the greatest number of lodges 
th^t he hag observed upon one pond being fiye. It is 
evident from this that beavers are not really gregarious in 
their habits, and that their dams and canals ^ are the work 
of a comparatively small nufnber of animals ; but to make 
up for the numbers* the work df succeeding inhabitants of 
any one pond must have been carried on for centuries to 
accomplish the gigantic results we find in some localities.’ 

In once case Prof. Agassiz obtained what may be termed 
geological evidence of the truth of an opinion advanced 
by jfi. Morgan, tha^ beaver-works may be hundreds if 
not thousands of years in course of continuous forma- 
tion. For the purpose of obtaining a Secure foundation 
for a, mill dam erected above a beaver dam, it was neces- 
sary to clear away the soil from the bottom of the heaven 
pond. This soil was found to be a peat bog. A trench 
was dug into the peat 12 feet wide by 1,200 feet long, 
sesd 9 feet deep ; all the way along this trench old stumps , 
of trees were found at various depths, some still bearing 
marks of having been gnawed by beavers’ teeth. Agassiz 
calculated the growtB of the bog as about a foot per cen- 
tury, so that here ‘we have tolerably accurate evidence of 
an existing beaver dam being somewhere about a thousand 
years old^ * 

The gradual growth of these enormous dams has the 
effect of greatly altering the configuration of the country 
where they^occur. By taking levels from dams towards 
the sources of streams on which they occur, Agassiz was 
able ideally to reconstruct the original landscape before 
the growth of the dams, and he 'found that, ‘from the 

* Note on Beavei Dams {Proo, Boston Soc. Bat, 1869, p. lOlt 
etieq,). 



. BEAVER— MEADOWS. s 386 

• I « • 

nature of the surrounding country, the open sj^aces now 
joining the beayer ponds — the bea^r meadows where the 
trees are scan^ or small — ^must at one time have bedu all 
covered with forests.’ At first the beavers ‘ be^an to clear 
the forest just in th!te immediate vicinity of xhe dams, 
extending in every direction, first up the streg,m as far as 
the nature of the creek would allpw, and tj^en laterally by 
means of their canals, •as far as the fevel of the ground 
would alldw, thrw little by little clearing a larger aflrea 
according to the time* they have occupied any particular 
place.’ In this way beavers ms^ change the whole asj^ect 
of large tracts of country, covering with water a* great 
extent of ground which was once thickly wooded. 


cc 
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CHAPTER XIIL 
< « 

* ELEPHAirtr. 

Thb; intelligence of the elephant is no doubt considerable, 
although there is equally Kttle doubt that it is generally 
exaggerated. Some of the most notorious instances of 
the display of remarkabla ‘sagacity by this animal are 
probably fabulous, “ or at least are not sufficiently corrobo- 
rated to justify belief. Such, for instance, is the cele- 
brated story told by Pliny mth all the assurance of a 
‘ cerium esty ‘ and repeated by Plutarch,® of the elephant, 
who having b6en beaten for not dancing properly, was 
afterwards found practising his steps alone in the light of 
the moon. Although this story cEfnnot, in the ajbsence of 
corroboration^ be*accepted as fact, we ou^ht to remember, 
in connection with it, •’that many talking and piping birds 
unquestionably practise in solitude the accomplishments . 
which they desire to learn. 

Quitting, however, the enormous multitude of anec- 
ddtfes, more or less doubtful, and which may or may not 
be true, I shall select a few well-authenticated instances 
of the display of elephant intelligence. 

^ ^ ** Mermmy. 

As regards memory, several cases are on record of 
tamed elephants having become wild, and, on again being 
captured after many years, treturning to all their old 
habits undel' domestication. Mr. Corse publishes in 
the * Philosophical Trapsactions ’ ® an instance which came 
qpder Ijis own notiqp. • He saw an elephant, which 

> Plin., Bist, lfat.y viii. 1-13. * he SoUrt. Anim.y c. 12. 

• PhilosopMoal Trmisactions, 1799, p. 40. 
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, was carrying baggage, take fright a^ the smell of a tiger 
and run off. Eighteen months afterwards this elephant 
was recognised i)j its keepers among a herd of wild com- 
panions, which had be^n captured and were conned in an 
enclosure. But when anyone approached the animal he 
struck out with his trunk, and seemed as fierce as any of 
the wild herd.* An old hunter •then mounted a tame 
elephant, went up to Ihe, feral onej^ seized his ear and 
ordered him to lie down. Immediately the fotce of old 
associations broke through all opposition, the word^of 
command Vas obeyed, and the elephant while lying down 
gave a certain peculiar squeak which he had been known 
to utter in former days. The* same author gives another 
and more interesting account of an el^ph^t which, after 
having been for only two years tamed, ran wild for fifteen 
years, and on being then redlaptur^, remembered in all 
details the words of command. This, with several other 
well-authenticated facts of the same Idnd,^ show^ that the 
elephant certainly has an exceeding!^ tenacious memory, 
rendering credible the statement of Pliny, that in their 
more advanced agC these animals recognise m$n who were 
their drivers when young.^ * ^ * 


Emotions. 

. Concerning emotions, the elephant seems to be usually 
“actuated by the most magnanimous of feelings. Even his 
proverbial vindictiveness appears only to be excited under 
a sense of remembered injustice. Tlfe universally known 
story of the tailor and the elephant •doubtless had a 
foundation in fact, fon there are several authentic cases on** 
record of elephants resenthig injuries in precisely the 
same way;^ and Captain Shipp* personally tested the 
matter by giyng to an elepha]jt a sandwich <rf bread, 
butter, and cayenne pepper. He then waitfed for six 

* See Bingley, loc^ oit., vol. pp. 148-^1. * 

* Jiat.f vvi., 6. , ^ ^ * 

* For these and other cases of vindictiveness, se% Bingley, loo. oit, 
vol. i., pp. 16(5-8. 

* Memoirs, vol. A., p. 448. 
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weeks before again yisiting the animal, when he went 
into the* stable and began to fondle the elephant as he had 
previously been accustomed to do. For* a time no re- 
sentment ^as shown, so that the Captain began to think 
that the experimdht had failed; but at last, watching for 
an opportunity, the elephant filled his trunk with dirty 
water, and dr Aiched thef Captain from head to foot. 

Griffiths says'tliat at the sifige*of Bhurtpore, in 1805, 
the British army had been a long .time before the city, 
an^, owing to the hot dry winds, the ponds and tanks had 
dried up. ^Ihere used therefore to be no little struggle 
for priority in procuring water at one of the large wells 

which still contained water t — 

‘ * * 

On one occasion two elephant-drivers, each with his elephant, 
the one remarkably large^nd strong, and the other comparatively 
small and weak, were at the well together ; the small elephant 
had been provided by his master with a bucket for the occasion, 
which he carribd on t|ie end of his proboscis, but the larger 
animal, being destitute of this necessary vessel, either spon- 
taneously, or by the desire of his keeper, seized the bucket, and 
easily wrested fwiu his less powerful felloW-servant; the latter 
was too sensible of his inferiority openly to resent the insult, 
though it US obvious that*^he felt it; hut great squabbling and 
abuse ensued between the keepers. At length the weaker 
animal, watching the opportunity when the other was standing 
with his side to the well, retired backwards a few paces in a 
vSy quiet and unsuspicious manner, and then, rushing forward ; 
with all his might, drove his head against the side of the other, 
and fairly pushed him^into the well. 

Great trouble was experienced in extricating this 
Slephant from«the well — a task whicb would, indeed, have 
been impossible but for the ‘ intelligence of the animal 
itself. F5r when a number pf fascines, which had been 
employed? by the army ^in 'conducting thp siege, were 
thrown doltn the well, the elephant showed sagacity 
enough to arrange thqm with his trunk so as to construct 
a contiguously rising piatform,* by whioh he gradually 
raised himself to a level with the gVound. 

Allied to vindictiveness for small injuries is revenge for 
large ones, and this is often shown in a terrible nianner 
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by wounded elephants. For ins^pnce, Sir E.^Tennent 
writes : — 

Some years ago an elephant which had been wounded by a 
native, near Hamhangtotte, pursued, the ^man into the town, 
followed him along the street, trampled him to death in the 
bazaar before a crowd oS terrified spectators, and* succeeded in 
making good Us retreat to the junglfe. ^ ^ 

Many other eases of 'Vindictiveness, more or less ^ell 
authenticated, may he found mentioned by Broderip,^ 
Bingley,^ Mrs. Lee,^ Swainson,J and Watson.* This ftait 
of emotional character seems to be more generally present 
in the elephant than in any other animal, except perhaps 
the monkey. • ' • ^ • 

Another emotion strongly developed in the elephant is 
sympathy. Numberless examples, on this head might be 
adduced, but one or two may suffice. Bishop Huber saw 
an old elephant fall down from weakness, and another 
elephant was brought to assist the fallen one to riseT 
Huber says he was mu<jh struck with the almost human 
expression of surprise, alarm, and sympatjiy manifested by 
the second elephant on witnessing Jbhe condition of the 
first. A chain was fastened round the neck and body of 
^he sick animal, which the other was directed to pull. 
For a minute or two the healthy elephant pulled strongly ; 
but on the first groan given by its distressed companipn 
it stopped abruptly, ‘ turned fiercely round with a loud 
roar, and with trunk and fore-feet began to loosen the 
chain from the neck.’ 

Again, Sir E. Tennent says : — 

The devotion and Joyalty which the herd ’evince to their 
leader are very remarkable. This is more readily seen in the 
case of a tusker than any other, because in a herd*he is gene- 
rally the object of the keenest pursuit by the hunters. On such 
occasions the ofhers do their utmost*to protect him from danger : 
when driven to extremity they place their leader in the centre 

^ Skiohgical BBcreatumsf'p. S15. 

* Animal Bifigra^hy, i-, pp. 166-8-. • 

* Anecdotes of Animals^ p. 276. 

^^HMtsmd Inotincts of Animals^ p. 87. 

^ Reasoning Power of Animals^ chap. iv. 
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and crow^ iso eagerly inffront of Mm that the sportsmen have 
to s^oot a namber which they might otherwise have spared. In 
one instance a tusker, which was badly wounded by Major 
Bogers, wag promptly surrounded by his companions, who sup- 
ported Mm between their shoulders, and actually succeeded in 
covering his^treat to the forest. ^ 

Lastly, aildsion,mayl)e made ifi the cd^brated obser- 
vation of M. le Barop de Lauriston, who was at Laknaor 
during an epidemic which stretched a number of natives 
sick and dying Upon the road. The Nabob riding his 
elephg,nt over the road \^s careless whether or not the 
animal crushed the men and women to death, but not so 
the elephant, which took, 'great pains to pick his steps 
among the people so as not to •injure them. 

The following account of emotion and sagacity is quoted 
from the Eev. Julius Young^s Memoirs of his father, Mr. 
Charles Young, the actor. The animal mentioned is the 
one that subsequently attained such widespread notoriety 
at Exeter Change, not only on account of his immense 
size, but still more because of his^cruel death : — 

In July >810,* the largest elephant ever seen in England 
was advertised as ‘just? arrived.’ As soon as Henry Harris, the 
manager of Covent Garden Theatre, heard of it, he determined, 
if possible, to obtain it ; for it struck Mm that if it were to be 
introduced into the new pantomime of * Harlequin Padmenaba,’ 
wkich he was about to produce at great cost, it would add 
greatly to its attraction. Under this impression, and befom the 
proprietor of Exeter Change had seen it, he purchased it for the 
sum of 900 guineas. Henry Johnston was to lide it, and 
Miss Parker, the columbine, was to play up to it. Young hap- 
.pened to be one morning at the l^x-office adjoining Covent 
Garden Theatx*d, when Ms ears were assailed by a strange and 
unusual uproar within the wall!. On asking one of the car- 
penters the cause of it, he was told ‘it was something going 
wrong wiidi the elephant ; he could not exactly tell what.’ 1 
am not awftre what the usage may be nowa^ys, but then, 
whenever a new piece had been announced for presentation on 
a given night, and there w^ but sc|int time for its preparation, 
a reheadBil would^take place after the ^ht’s regular performance 
was over, and the audience had been dismissed. One such there 
had been the night before my father’s curiosity ];iad been roused. 
As it had been arranged that Mrs. Heniy John^ton,^ seated in 
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. a howdah on the dephant’s back, should pass over a bridge in 
the centre of alnumerous group of rollowers, it wats thought 
expedient that* the unwieldy monster’s tractability ^ould be 
tested. On stepping up to the bridge, which was slight and 
temporary, the sagacidus brute drew back his fore-feet and 
refused to budge. It is well known as a fact in natural history 
that the eleph^t, award of his unusual bulk, w&l never trust 
its weight on* any object, which is unequfd^to its support. The 
stage-manager, seeing how resolutely the animal remsted every 
attempt made to compel or induce it to go overlihe bridge in 
question,^ proposed that they should stay proceedings till next 
day, wh^ he might be in a better mood. It ^as during the 
repetition of the experiment that my father, having heard the 
extraordinary sounds, determined to go upon the st^e, and see 
if he could ascertain the cau|e of them* The£rst sight that met 
his eyes kindled his indignation. There sibod the high animal, 
with downcast eyes and fla^^ing ears, meekly submitting to 
blow after blow from a sharp iron g&ad, which his keeper was 
driving ferociously into the fleshy part of his neck, at the root 
of the ear. The floor on which he stood wa&» concerted intoj^ 
pool of blood. One of the proprietof s, impatient at what ne 
regarded as senseless obstinacy, kept urging the driver to pro- 
ceed to still severer extremities, when Char]^ Young, who was 
a great lover of animals, expostulated with him,’*went up to the 
poor patient sufferer, and patted ahd caressed him.; ai^ when 
the driver was about to wield his instrument again, with even 
still more vigour, he caught him by the wrist as in a vice, and 
stayed his hand from further violenca While an angry alterca- 
tion was going on between Young and the man of colour,^who 
was the driver, Captain Hay, of the Asliel^ who had brought 
over ‘ Chuny ’ in his ship, and had petted him greatly on the 
voyage, came in and begged to know what was the matter. 
Before a word of explanation could be giv^^n, the miuich-wronged 
' creature spoke for himself ; for, as soon as he perceived the 
entrance of his patron, he waddled up to him, and, with a 
look of gentle appeal, caught hold of his hand yrith his pro- 
boscis, plunged it into his bleeding wound, and then thrust it 
before his eyss. The gesture’seemed to say, as pl&inly as if it 
had been enforced by speech, ‘ See how these cAiel men treat 
Chuny. Can approve of it?’ The hearts of the hardest 
present were sensibly torched b^ wh^t they saw, and among 
them that df the gehtleman who had been so energetic in 
promoting its harsh treatment. It was under a far better im- 
pulse that he^ran out into the street, purchased a few apples at 
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a stall, ani offered them to him. Chuny eyed him askance, took 
them, thr6w j^hem beneafh his feet, and when/ he had crushed 
them^'to pulp, spum^ them from him. Young, who had gone 
into Covent Ga^en 6n the same errand as the gentleman who 
had preceded him, shortly after re-ente]*ed, and also held out to 
him some fruit, when, to the astonishment of the bystanders, 
the elephant ate every morsel, and aftet he had done so, twined 
his trunk with sfudi^ gentleness aroupd Youn^S^ waist, mark- 
ing by his action that, though he had resented a wrong, he did 
not Wget a kindness. • ^ 

It was in the yegx 1814 that Harris parted with Chuny to 
Cro£i, the pro!|)rietor of the menagerie at Exeter Chaifge. One 
of the purchaser’s first acta was to send Charles Young a life 
ticket of admission to his exhibition; and it was one of his little 
innocent vanities, twhen p^sifig t]^rough the Strand with any 
fnend, to drop in dn Chuny, pay him a visit in his den, and 
show the intimate relations which existed between them. Some 
years after, when the elegant’s theatrical career was run, and 
he was reduced to play the part of captive in one of the cages of 
^ [V^^ceter Change, a thoughtless dandy one day amused himself by 
teasing him with the rented offer of lettuces — a vegetable for 
which he was known to have an antipathy. At last he pre- 
sented him with bj\ apple, but, at the moment of his taking it,, 
drove a large pm into his trunk, and then sprang out of his 
reach. •Thejkeeper seeing thsCt the poor creature was getting angry, 
warned the silly fellow off, lest he should become dangerous. ' 
With a contemptuous shrug of the shoulder, ho trudged off to the 
other end of the gallery, and there displayed his cruel ingenuity 
on Other humbler beasts, till, after the absence of half-an.hour, 
he once more approached one of the cages opposite the elephant’s. 
By this time he had forgotten his pranks with Chuny, but Chuny 
h^ not forgotten him ; tod as he was standing with his back 
towards him* he thrust his proboscis through the bars of his 
prison, twitched off the offender’s hat, dragged it in to him, tore 
it to shreds, then threw it into tip face of the offending gaby, 
consummating his revenge with a loud guffiw of exultation. All 
present proc^med their approbation of this act of retributive 
justice, and* the discomfited eoxdbmb had to retreat from the- 
scene in confusion, jump into a hackney coach, and betake him- 
self to the hatter’s in quest of a new tile for his unroofed skull. 
T)ie tragi^end of poor Qhuny must within the recollection of 
many of my readers. From some cause«itnknown he went mad,, 
and after poison had been tried in vain it took 152 shots, dis- 
chaiged by a detachment of the Guards, to despkldi him.^ 

> Quoted in March t] 882. 
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The elephant in many respects displays strange pe* 

culiarities of ^motional temperament. Thus Mr. Corse 
says ‘ If a mid elephant happens to be separated* from 
its young for only two or three days, though giving suck,, 
she never after recognises or acknowledges it ; ’ ^ yet the 
young one knows itS| dam, and cries plaintively for her 
assistance. • * # 

Again^ ih the wiM state, the s^wt of exclusiveness 
shown by memlfers of a herd (i.e. faifiily) towards elephknts 
of other herds is remarkable. Sir E. T^nnent writes : — 

If by any accident an elephant becomes hopelessly sgtparated 
from his own herd, he is not permitted to attach himself to any 
other. He may browse in the vicinity, or frequent the same 
place to drink and to bath^; but tHe ihterSourse is only on a 
distant and conventional footing, and no familiarity or intimate 
association is under any circamstanses permitted. To such a 
height is this exclusiveness carried, that even amidst the terror 
of an elephant corral, when an individual, detached from his 
own party in the and confusion^ has been driven into 

enclosure with an unbroken herd, I have seen him repulsed in 
every attempt to take refuge among them, and driven off by 
heavy blows with ’their trunks as often as %e attempted to in- 
sinuate himself within the circle which they had formed for 
common security. There can be no reasonable doifbt tTiat this 
jealous and exclusive policy not only contributes to produce, but 
mainly serves to perpetuate, the class of solitary elephants which 
are known by the term goondaJis in India, and which from ^heir 
vicious propensities and predatory habits are called //om, or 
Rogues^ in Ceylon.® 

The emotional temper, or rafher transformation of 
emotional psychology, which is exhibited by iiie Kogues 
here mentioned, ia as extraordinary as it is notoriotis. 
From being a peaceable, •sympathetic, and magnanimous 
animal, the elephant, when excluded from tBe society of 
its kind,beqpmes savage, cniel^and morose to afdegree un- 
equalled in any other animal. The repulsive accounts of 
the bloodthirsty rage and wanton destructiveness of Rogues 
show that thek action^ are not due to suddei^. bursts pf 
fury at the ‘sight of man or his worksf but rather to a 

Philosophical Transactions^ 1873. 

• . * Natwral History of Ceylon, p. 114. 
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deliberate and brooding resolve to wage war on ever3rthing, 
so that thetanimal patiently lies in wait'^for trayellers, 
rushihg from his ambush only when he finds that the 
latter are within his power. As showing the cold-blooded 
determination of ‘this murderous desire, I may quote 
the following case, as it was communicated to Sir E. 
Tennent: — 

We had,«^ says the \triter, calci&ated to (lOme up with the 
brute where it had been seen half an hour before j but no sooner 
had<one of our men, who was walking foremost, seen the animal 
at the distance of some fifteen or twenty fiithoms, than he ex- 
claimed, ^ There! there!’ and immediately took to his heels, 
and we all followed his example. The elephant did not see us 
until we had run ‘some fifteen or'^twenty paces from the spot 
where we turned, when he gave us chase, screaming frightfully 
as he came on. The Englii^ma,n managed to climb a tree, and 
the rest of my companions did the same ; as for myself, I could 
^ not, although I ipade one or two superhuman efforts. But there 
’'4^k.s no time to be lost. tThe elephant was running at me with 
his trunk bent down in a curve towards the ground. At this 
critical moment Mr. Lindsay held out his foot to me^ with the 
help of which and then of the braqphes of the tree, which were 
three or four feet above* my head, I managed to scramble up to 
a branch. The elephant came directly to the tree and attempted < 
to force it down, which he could not. He first coiled his trunk 
round the stem, and pulled it with all his might, but with no 
He then appHed his head to the tree, and pushed for 
several minutes, but with no better success. He then trampled 
-with his feet all the projecting roots, moving, as he did so, several 
times round and round ^he tree. I^tly, failing in all this, and 
seeing a pile of timber, which I had lately cut, at a short dis- 
tance from Tis, he removed it all (thirty-six pieces) one at a time 
to‘the root of the tree, and piled them up«in a regular business- 
like manner ; then placing his hiifd feet on this pile, he raised 
the fore parfTof his body, and reached out his trunk, but still he 
could not touch us, as we were too far above him. ^The English- 
man then fired, and the ball took effect somewhere on the 
elephant’s head, but did not kill him. It made him only the 
more furious. The next shot, however, levelled him to the 
gA)und. leifterwards brAight the skuU oi^the animal to Colombo, 
And it is still to be*seen at the house of^r. Armitage.^ 


* Natural Hittory of Ceylon^ p. 140. 
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Another highly curious trait ii^the emotional psycho- 
logy of the elephant is the readiness with wh/ctf the huge 
animal expires under the mere influence of wha.t the 
natives call a ‘ broken heart/ The facts on tlys head are 
without a parallel in any other anim&l, and are the more 
remarkable from the &ct that, so far as natural length of 
life is any tpken, the elephant iftay be said to have more 
vitality, or innate power, of living, thin any other terres- 
trial mammal. Again, to quote from Sir E, Tennent*: — 

Ainctfigst the last of the elephants nhosed -jiras the rggm. 
Though far more savage than thh others, he joined in. none of 
their charges and assaults on the fences, as they uniformly drove 
him off, and would not permit hjm to enter their circle. When 
dragged past another of his companions in jifisfortune, who was 
lying exhausted on the ground, he flew upon him and attempted 
to fasten his teeth in his head ; thi^ was the only instance of 
viciousness which occurred during the progress of the corral. 
When tied up and overpowered, he was at first nois^ and violent, 
but soon lay down peacefully, a sign, iiccoidin*^ to the hunt^’*-*^"’ 
that his death was at hand. Their prognostication was correct; 
he continued for about twelve hours to cover himself with dust 
like the others, and to moisten it with water ffom his trunk ; 
but at length he lay exhausted, an(| died so calmly, that having 
been moving but a few moments before, his death was dhly per- 
ceived by the myiiads of black flies hy which his body was 
almost instantly covered, although not one was visible a moment 
before.* ^ 

But this peculiarity is not confined to rogue elephants. 
Thus Captain Yule, in his ‘Narra^^ve of an Embassy to 
Ava in 1855,’ records an illustration of this tendency of 
the elephant to sudden death. One newly ca'^tured, the 
process of taming which was exhibited* to the British 
Envoy, ‘ made vigorous resistance to the placing of a collar 
on its neck, and the people were proceeding to tighten it, 
when the elephant, which *had lain down as if quite ex- 
hausted, reared suddenly on the hind quarters, and fell on 
its side — dead ^ • 

Mr. Stiiachan noticed the^sanle liability ♦f the ele- 
phants to sudden dealh from very slight causes. * Of the 

* Naiwtal History of Ceylon, p. 196. 
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^1,* he says, ^ at any time, though on plain ground, they 
either dife ynmediately, or languish till tfhey die ; their 
great*weight occasioning them so much hurt by the fall.’ ^ 

And Sir^E. Tennent observes that, — 

In the process of Naming, the presence of the tame ones can 
generally be dispensed with after two anonths, and the captive 
may then be ridden by the (hiver alone^ and after three or four 
months he may be entlubted with labour, so far as r^rds docility; 
but it is undesirable, and even involves i;he risk of life, to work 
an elephant too soon^; it has frequently happened that a valu- 
able Animal hats lain down an^ di^ the first time it wans tried in 
harness,* from what the natives believed to be * broken heart/ 
certainly without any cause inferable from injury or previous 
disease.* 

. * . 4 

Nor is this tendency to die under the influence of 
mere emotion restricted to the effect of a ‘ broken heart ; ’ 
it seems also to occur under the power of strong emo- 
^J^nal disturbances of other kinds. For instance, an 
^effephant caught and trtiined by Mr. Cripps is thus alluded 
to by Sir E. Tennent • 

This was tbp largest elephant that had beeii tamed in Ceylon ; 
he measured upwards of nine feet at* the shoulders, and belonged 
to the dkste- so highly prized for the temples. He was gentle 
after bis first capture, but his removal from the corral to the 
stables, though only a distance of six miles, was a matter of the 
extremest difficulty ; his extraordinary strength rendering him 
more than a match for the attendant decoys. He on one occasion 
escaped, but was recaptured in the forest ; and he afterwards 
became so docile as to perform a variety of tricks. He was 
at length ordered to be removed to Colombo ; but such was his 
terror on approaching the fort, that on coaxing him to enter the 
gate he became paralysed in the extraordinary way elsewhere 
alluded to, and died on the spot, » 

• 

• General InMUgence. • 

• 

The higher mental faculties of the elephant are more 
advanced in their devqjopment than in any other animal, 
except th^ dog ajid monkey. I shedl, therefore, . devote 

I * Phil, Tram,, A.D, 1701, vol. zxiii., p. lOGg. 

* Loo, oitt p. 216. 
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some considerable space to the narration of instances of 
its display. T^e general fact thai^lephants are habitually 
employed intcertain parts of India for the' purposes of 
building, storing timber, &c., in itself shows a level of 
docile intelligence which only that oS the dog can rival ; 
but I shall here confiije myself to stating speipial instances 
of the display of sagacity unusually higji, even for the 
elephant^ * * • • • 

Capt. Shipp, in , his ‘‘Memoirs;’ gives the following 
incident, of which he was an eye-witnei^. During a march 
with giftis in the mountainous districts of Iiftiia, the force 
of which he was a member came to a steep ascent. A 
staircase of logs was preparod to enable the elephants to 
ascend the slope. When* all was .ready, the first elephant 
was led to the bottom of the staircase : — 

He looked up, shook hiS head^ and when forced by his 
driver, roared piteously. There can be no question, in my 
opinion, but that this sagacious animal was competent instinc- 
tively to judge of the practicability of ithe artificial flight of step’s 
thus constructed ; for the moment some little alteration had 
been made, he spemed willing to approach. He then com- 
menced his examination §nd scrutiny b;f pressing with his 
trunk the trees that had been throwif across ; and afte];this he 
put his fore-leg on with great caution. . . . The next step for 
him to ascend by was a projecting rock, which he coiHd not 
remove. Here the same sagacious examination took place, the 
elephant keeping his flat side close to the side of the trunla^ and 
leaning against it. The next step was against a tree, but this, 
on the first pressure of his trunk, he did not like. Here the 
driver made use of the most end^pring epithets, such as 
‘ Wonderful,’ ‘ My life,’ ‘ Well done, toy dear,’ ‘ My dove,’ ‘ My 
son,* ‘ My wife ; ’ but all these endearing 'appellations, of which 
elephants are so fond, would not induce Mm to try ag^. 
Force was at length resorted to, and the elephant roared terri- 
flcally, but would not move. * 

• • 

Something was then altered, the elephant was satisfied,, 
and at last succeeded in mounting to the top of the stair- 
case : — • • ♦ • 

On reaching the tdp his delight was visible in a most eminent 
degree ; he caressed his keepers, and threw dirt about in a most, 
playful manfler. Another elephant, a much younger animal/ 
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had now to'foUow. He had watched the ascent of the other 
with the utmost interastf, making motions a1^ the while as 
though, he waiS assisting him by shouldering him up the acclivity, 
in such gestures as I have seen some men make when spectators of 
gymnastic exercises. When he saw his oomrade up, he evinced 
his pleasure by giving a salute something like the sound of a 
trumpet. W^n called upon to take this turn, however, he 
seemed much alarried, and 'v^uld not act at all without force. 

i. * r 

After a performanee similar 'to that ©f the ‘ previous 
elephant, however, he too neared ‘t'he top, when ‘the 
other, who had already performed his task, extended his 
trunk to the assistance of tis brother in distress, round 
which the younger animal entwined his, and thus reached 
the summit.* Tl^re ,wa^ then a^cordial greeting between 
the two animals, ^as if they had been long separated 
from each other, and had just escaped from some perilous 
achievement. They mulually embraced each other, and 
stood face tp face for a considerable time, as if whispering 
'filKE.gratulations.^ ‘ ^ 

Mr. Jesse says : ‘ I was one day feeding the poor 
elephant (who was so barbarously put to death ah Exeter 
Change) with* potatoes, which he took out of my hand. 
One of«.the,m, a round onv3, fell on the floor, just out of 
reach of his proboscis.’ After several ineffectual attempts 
to reach it, ‘he at length blew the potato against the 
opposite wall with sufficient force to make it rebound, 
and Tie then without difficulty securedJt.* ® 

This remarkable observation has fortunately been cor- 
roborated by Mr. Darwjn. He writes : — 

I have SQen, as I flare say have others, that when a small 
object is thrown on the ground beyond the reach of one of the 
elephants at the 'Zoological Gardps, he' blows through his 
trunk on the ground beyond the object, so that the current 

reflected on ail sides may drive the object within his reach.^ 

• • 

The obsewation has al^3 been corroborated by other 
observers.* 

' Hfemoirs, vol. ii./p. 64 et seg. ^ 

* Jesse, Gleflnwffs in Natmal IRdbry^ vol. i., p. 19. 

■ Legoent of Mem, p. 96. 

< See Animal Kingdom, vol. iii., p. 374. * 



ELKFHANT— O^EBAL INTELLIOENCE. ^ 399 

The following is quoted from Mr, Watson’s book : ^ — * 

Of the elephant’s sense and judgment the following instanoe 
is given as a wejl-known fact in a letter of Dr. Daniel Wilson, 
Bishop of Calcutta, to his son in England, printed in a Life of 
the bishop, published a few years ago. An elephaift belonging 
to an Engineer officer in his diocese had a disease in his eyes, 
and had for three day^^ been comj)letely blind.* His owner 
asked Dr. W^bb, a physician intimate ^ith iiie bishop, if he 
could do anything for the irelief *of t^e animal. Dr. Webb 
replied that he was willing to try, on one of the eybs, the efiect 
of nitrate of silver, which was a remedy commonly used for 
similar diseases in the human eye.» The animal whs accordingly 
made to lie down, and when the nitrate of silver was sepplied, 
uttered a terrific roar at the acvute pain which it occasioned. 
But the effect of the application Was wonderful, for the eye was 
in a great degree restored, and the elephant’could partially see. 
The doctor was in consequence ready to operate similarly on 
the other eye on the following“ day ; and the animal, when he 
was brought out and hearc^ the doctor’s voice, lay down of him- 
self, placed his head quietly on one side, curlsd up his trunk., 
drew in his breath like a human being^bout to endure a pain- 
ful operation, gave a sigh /)f relief when it was over, and then, 
by motions of his trunk and other gestures, gave evident signs 
of wishing to express his gratitude. Here we plainly see in 
the elephant memory, understanding, and reasoning, from one 
* thing to another. Tlie animal remembered the benefit that he 
had felt from the application to one eye, and when he was 
brought to the same place on the following day and heard the 
operator’s voice, he concluded that a like service was to be dbne 
to his other eye. 

The fact that elephants exhibit tl^s sagacious fortitude 
under surgical operations — thus resembling, as we shall 
afterwards observe, both dogs and monkeys — is corro- 
borated by another ^instance given in Bingley’s ‘ Animal 
Biography,’^ and serves to render credible th® following 
story given in the same work ; — 

In the lasf war in India a youhg elephant received a violent 
wound in its head, the pain of which rendered it so frantic and 
ungovernable that it wa^ found impbssible to . pei'suade the 
animal to have the part pressed. Whenever any one aipproached 

* Beaconing Power of AnimaU^ pp. 64-5. 

^ Dingley, Anwial Biogra^hy^ vol. i., p. 155. 
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it ran off with fury, and would suffer no person to come within 

several yards of it. Th# man who had care of it at length hit 
upoma contrivance for securing it. By a few words and signs 
he gave the mother of the animal sufficient intelligence of what 
was wanted ; the ^nsible creature immediately seized her 
young one with her trunk, and held it firmly down, though 
groaning with agony, while the surgeon completely dressed the 
wound ; and shecoontinued to perform this service eveiy day till 
the animal was perfhcllj^ recovered^/ * « 

Again, as still further corroboration of this point, I 
may quote the following from Sir E. Tennent’s*^ Natural 
History of Ceylon : ’ — 

Nothing can more strongly* exhibit the impulse to obedience 
in the elephant than «the« patiencf with which, at the order of 
his keeper, he swallows the nauseous medicines of the native 
elephant-doctors ; and it is impoj»ibl6 to witness the fortitude 
with which (without shrinking) he submits to excruciating 
surgical operations for the removal, of tumours and ulcers to 
^xas^ich he is subject, without conceiving a vivid impression of 
ms gentleness and inteltigence. Dr. Davy when in Ceylon was 
consulted about an elephant in the Government stud, which 
was suffering fromta deep, burrowing sore in* the back, just over 
the back-bone, which hqd long resisted the treatment ordinarily 
employed. * He recommended the use of the knife, that issue 
might be given to the accumulated matter, but no one of the ' 
attendants was competent to undertake the operation. * Being 
assured,’ he continues, * that the creature would behave well, 1 
undertook it myself. The elephant was not bound, but was 
made to kneel down at his keeper’s command; and with an 
amputating knife, using all my force, I made the incision 
required through the tough integuments. The elephant did 
not flinchf but rather inclined towards me when using the 
knife ; and merply uttered a low, and as it were suppressed 
groan. In short, he behaved as like a human being as possible, 
as if conscious (as I believe he was) that the operation was for 
his goqd, apd the pain unavoidable. 

t * 

Major Skinner witnessed the following display of 
intelligent action by«a large herd of wild elephants. 
During the hot season at Nenerit Kalama the elephants 
have a difficulty in finding water, and are therefore 

> Bingley, Animal Biography^ vol. i., p. l65. . 
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obliged to congregate in large numbers where' water is 
to be obtained. | Being stationed nfear a water sul)ply5 and 
knowing that % large herd of elephants were in the neigh- 
bourhood, Major Skinner resolved to watch ^ their pro- 
ceedings. On a moonlight night, therefore, he 

climbed a tree about foi^r hundred yards from the water, and 
waited patiently for two hours before he hear<^or saw anything 
•of the elephants. At length he «aw a *htige beast issue from 
the wood, and advance cautiously across the open ground to 
within a bundled yards of the tank, where he stood perfectly 
motionleas ; and the rest of the herd, meanwhile, awere so quiet 
that not the least sound was to be heard from them. .Gradu- 
ally, at three successive advances, halting some minutes after 
each, he moved up to the water’s* edge, in which, however, he did 
not think proper to quench Bis thirst* bul; remained for several 
minutes listening in perfect stillness. He then returned cau- 
tiously and slowly to the point at which he had issued from 
the wood, from whence he came back with five other elephants, 
with which he proceeded. Somewhat less slowly than before, to 
within a few yards of the tank, where he posted themW* 
patrols. He then re-entered the wood and collected the whole 
herd, which must have “amounted to between eighty and a 
hundred, and led {hem across the open grAindiwith the most 
extraordinary composure and quiet till •they came up to ^he five 
sentinels, when he left them for a moment, and aghin made a 
reconnaissance at the edge of the tank. At last, being appa- 
rently satisfied that all was safe, he turned back, and obviously 
gave the order to advance ; ‘ for in a moment,’ says Major 
Skinner, ‘ the whole herd rushed to the water with a degree of 
imreserved confidence so opposite to the caution and timidity 
which had marked their previous moveijnents, that nothing will 
ever persuade me that there was not rational and preconceived 
co-operation throughout the whole parfy, and a* degree of 
responsible authority ^exercised by the patriarch-leader.’ * 

Mr. H. L. Jenkins writes to me : — • 

What I ppticularly wish to observe is that there are good 
reasons for supposing that elephants possess abstract ideas ; for 
instance, 1 think it is impossible to doubt that they acquire 
through their own experiqpce notions' of hardness and weight, 
and the grounds on which I am led to think^this ar^as follows. 

* See his letter to Sir E. Tennent in Nat, Hist, of Coylon, pp. • 
118-20. 
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A captured elephant after he has been taught his ordinary duty^ 
say aboutcthree months ifiter he is taken, is taught to pick up 
things from the ground and give them to his mahout sitting on 
his shoulders. Now for the first few months it'is dangerous to 
require him to pick up anything but soft articles, such aa 
clothes, because the things are often handed up with consider- 
able force. * After a time, longer with some elephants than 
others, they appsar to take in a knowledge of the nature of the 
things they are reqifirM to lift, an<J th*e bundle of clothes will 
be thrown itp sharply fas before, but hpavy Hhings, such as a 
crowbar or piece of^ iron chain, will be handed up in a gentle 
mafiner ; a sharp knife will be picked up by its handle and 
placed on the elephant^s heaa, so that the mahout can also take 
it by the handle. I have purposely given elephants things to 
lift which they coyld never have seen before, and they were all 
handled in such a manner as to Convince me that they recog- 
nised such qualities as hardness, sharpness, and weight. You 
are quite at liberty to make any'use of these remarks you please 
if they are of service. 

Again, as Iir. Lincjley Kemp observes,' ‘ the manner 
in which tame elephants assist in capturing wild ones 
affords us an instance of reasoning* in an animal, ^ &c. ; and 
similarly, Mv. l^arwin observes: ‘It is, I think, im- 
possihJ,e to read the 'account given by Sir E. Tennent 
of the behaviour of the female elephants used as de-* 
coys, without admitting that they intentionally practise 
deceit.’ ® 

^he following is an extract from the more interesting 
of the observations to which Mr. Darwin here alludes, and 
I think it is impossible to read them without assenting to 
his judgment. Several herds of wild elephants having 
b§en driven into a corral, two tame decoys were ridden 

into it : — ' ' 

* 

One wassof prodigious age, having been in the service of the 
Dutch and ^English Governments in succession for upwards of 
a century. T^iie other, called by her keeper ‘ Sirib^di,' was 
about fifty years old, and distinguished for gentleness and doci- 
lity. She was a most accomplished decoy, and evinced the 
utmost relish for the spert. *‘Havingf’ entered the corral noise- 
lessly, carrying a mahout on her should^ with the headman of 


' Indications of Instinct, p. 129. 


* Descent of Man, p. 69. 
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the noosers seated behind him, she moved slowly along with a 
sly composure and an assumed air of lasy indifference ; saunter- 
ing leisurely in tne direction of the captives, and hsilting now and 
then to pluck a bunch of grass or a few leaves as she passed. As 
she approached the herd they put themselyes in metion to meet 
her, and the leader, having advanced in front and passed his 
trunk gently over her turned and paced hlowly back to 

his dejected oompanions. Siribeddi followed with the same 
listless stop, and drew Herself upn^lose ^hind him, thus afford- 
ing the nooser stn oppoi^tunity to stodp under her and sli{> the 
nooge over the hind foot of the wild one. ,The latter instantly 
perceived his danger, shook off t^^e rope, and turned to attack 
the man. He would have suffered for his temerity ^d not 
Siribeddi protected him by raijsing her trunk and driving the 
assailant into the midst of the herd^ w^en (he old man, being 
slightly wounded, was helped out of the l^orral, and his son, 
Banghanie, took his place. 

The herd again collected in a* circle, with their heads 
towards the centre. The lai'gest male was singled out, and 
two tame ones pushed boldly in, one on eith^ side of him, tdl. 
the three stood nearly abreast. He» made no resistance, ^ut 
betrayed his uneasiness Jby shifting restlessly from foot to foot. 
Banghanie now <yept up, and holding the rope open with both 
hands (its other extremity being made fast fo Sifibeddi^s collar), 
and watching the instant when the 'wild elephant lifted its 
hind foot, succeeded in passing the noose over its*leg, drew it 
close, and fled to the rear. The two tame elephants instantly 
fell back, Siribeddi stretched the rope to its full length, and 
whilst she dragged out the captive, her companion jiaced 
himself between her and the herd to prevent any inter- 
ference. 

In order to tie him to a tree hg had to be drawn back- 
wards some twenty or thirty yards, makipg furious resistance, 
bellowing in terror, plunging on all sides, and crushing {he 
smaller timber, which bent like reeds beileath his clumsy 
struggles. Siribeddi drew him steadily after her, and wound 
the rope round the proper tree, holding it all the time at its 
full tension, ^nd stepping cautioijsly across it when, in nrder to 
give it a second turn, it was necessary to pass between the tree 
and the elephant. With a coil round the stem, however, it 
was beybnd hej* strength* to haul ,the j)riBoner close up, which* 
was, nevertheless, negegsary in order to ipake hifli perfectly 
fast; but the second tame one, perceiving the difllculty, re- 
turned from tthe herd, confronted the struggling prisoner, * 
• • n D 2 
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pushed him shoulder to shoulder, and head to head, forcing 

him backwards, whilst a€ every step Siribedd^ hauled in the 
slack^ed ro{^e till she brought him fairly up to^the foot of the 
tree, where -he. was made fast by the cooroowe people. A 
second noose was tl^en passed over the other hind-leg, and 
secured like the first, both legs being afterwards hobbled to- 
gether by ropfes made from the fibre ef the kitool or jaggery 
palm, which, beiiig more fidxible than that of *t]^e cocoa-nut, 
occasions less formidable ulceratiops. The two decoys then 
ranged themselves, as before, abreast of, the prisoner on either 
side, thus enabling ^anghanie to stoop under them and noose 
the two fore-fset as he had already done the hind; and these 
ropes being made fast to the tree in front, the capture was 
complete, and the tame elephants and keepers withdrew to 
repeat the operatiqp on another of the herd. 

The second victim sing‘led out from the herd was secured in 
the same manner as the first. It was a female. The tame 
ones forced themselves in ^n eithhr side as before, cutting her 
off from her companions) whilst Kanghanie stooped under them 
and attached tl^ fatal noose, and Siribeddi dragged her out 
^^idst unavailing struggles, when she was made fast by each 
leg to the nearest group of strong treps. Wlien the noose was 
placed upon her fore-foot, she seized it with h/er trunk, and suc- 
ceeded in canying if to her mouth, where she would speedily have 
severec^it had not a tame*elephant interfered, and placing his foot 
on the rope pressed it downwards out of her jaws. . . . The 
conduct of the tamo ones duiing all these proceedings was truly 
wonderful. They displayed the most perfect conception of 
every movement, both of the object to be attained and of the 
means to accomplish it. They manifested the utmost enjoy- 
ment in what was going on. There was no ill-humour, no 
miilignity in the spirit^ displayed, in what was otherwise a 
heartless proceeding, but they set about it in a way that showed a 
thprough relish for it, as an agreeable pastime. Their caution 
was as remarkable as their sagacity ; therft was no hurrying, no 
confusion, they never ran foul of *the ropes, were never in the 
way of the* animals already noosed; and amidst the most 
violent 'struggles, when the ^amo ones had freqijently to step 
across the captives, they in no instance trampled on them, or 
occasioned the slightest accident or annoyance. So far from 
•this, they saw intuitively a difficulty er a danger, and addressed 
themselves unbiddjn to I’emove it. Jn tying up one of the 
larger elephants, he contrived, before he could be hauled close 
• up to the tree, to walk once or twice round ii, cariying the 
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rope with him; the decoy, perceiving the advantage Jie had 
thus gained over the nooser, walked of her own accord, and 
pushed him l^ckwards with her head, till she Inade him un- 
v’ind himself again ; upon which the rope was hauled tight and 
made fast. More thati once, when a wi^d one extending 
his trunk, and would have intercepted the rope about to be 
placed over his leg, Smbeddi, by a sudden motiibn of her own 
trunk, push^d4iis aside, and prevented him ; and on one occasion, 
when successive efforts ha^d failed to put the noose over the 
fore-leg of an elephant which was ah'feady secured by one^foot, 
but which wisely put the other to the ground as often as it was 
attempted to pass the noose mjder it, I saw tlfe decoy ^atch 
her opportunity, and when his foot was again raised, suddenly 
push in her own leg beneath jt, and hold it up till the noose 
was attached and drawn ti^ht. * , * , 

One could almost fancy there was a display of dry humour 
in the manner in which the decoys thus played with the fears 
of the wild herd, and made light of their efforts at resistance. 
When reluctant they shoved them forward, when violent they 
drove them back ; when the wild ones threw XhenfSelves down., 
the tame ones butted them with head^nd shoulders, andniofcedl 
them up again. And jsvhen it was necessary to keep them 
down, they knelt .upon them, and prevented them from rising, 
till the ropes were secured.. • 

At every moment of leisure they fanned themselve® with a 
bunch of leaves, and the graceful ease with which an elephant 
uses his trunk on such occasions is very striking. It is doubtless 
owing to the combination of a circular with a horizontal move- 
ment in that flexible limb; but it is impossible to s«3 an 
elephant fanning himself without being struck by the singular 
elegance- of motion which he displays. The tame ones, too, in- 
dulged . in the luxury of dusting themselves with sand, by 
flinging it from their trunks ; but it waj^ a curious illustration 
of their delicate sagacity, that so long as the mahout was, on 
their necks, they codfined themselves to flinging the dust along 
their sides and stomach, as i!f aware that to throw it over their 
heads and back would cause annoyance to their riders.^ 

• * * * 

Sir E. Tennent has also some observations on other 

uses to which tame elephants ^e put, which are well 
worth quoting. Thus^ speaking gf the labour of piling 
timber, he says thaf the elephant • 


^ Natural History of Ceyton, pp. 181-94. 
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manifests an intelligence and dexterity which are surprising to a 
stranger, because the sanfbness of the operation enables the 
animaU to go 6n for hours disposing of log aft^r log, almost 
without a hint or dilution from his attendant. For example, 
two elephants employ^ in piling ebony ^and satinwood in the 
yards attached to the commissariat stores at Colombo, were so 
accustomed to \heir work, that they were able to accomplish 
it with equal precision ^d w^th greater ^pidity tl^in if it hfA 
been done by dock-labbuWs. *\^ei^ the pile attamed«a certain 
heigb\;^ and thlsy were no 'longer able by «their^ conjoint efforts 
to raise one of the heftvy logs of ebony to the summit, they had 
been Wight to^ean two pieces ^against the heap, up theteclined 
plane of* which they gently rolled the remaining logs, and 
placed them trimly on the top. , 

It has been ass^fted^thaj) in their occupations ‘ elephants are 
to a surprising extent the creatures of habit,’ that their move- 
ments are altogether mechanical, and that * they are annoyed 
by any deviation from th€ir accustomed practice, and resent 
any constrained departure from the r^ularity of their course.’ 
go far as my *bwn» observation goes, this is incorrect j and I am 
asS^FS'i by officers of expedience, that m regard to changing his 
treatment, his hours or his occupation,r^i^ elephant evinces no 
mCre considemtion t]ian a horse, but exhibits^the same pliancy 
and facility. 

At one point, however, -the utility of the elephant stops 
short. ^ Sucii is the intelligence and earnestness he displays in 
work, which he seems to conduct almost without supervision, 
that it has been assumed that he would continue his labour, 
and accomplish his given task, as well in the absence of his 
keeper as during his presence. But here his innate love of 
ease displays itself, and if the eye of his attendant be withdrawn, 
the moment he has finished the thing immediately in hand, he 
will stroll away lazily,^ to browse or enjoy the luxury of fanning 
himself and blowing dust over his back. 

The means of {>unishing so powerful an*animal is a question 
of difficulty to his attendants. Force being almost inapplicable, 
they try to work on his passions and feelings, by such ex- 
pedient:^ as aiiering the naturp of his food or withholding it 
altogether for time. On such occasions the demeanour of the 
creature will sometimes ei^ce a sense of humiliation as well 
as of discontent. In soipe parts of India it is customary, in 
dealing with offiendqrs, to stop their allowance of * sugar canes 
or of jaggery ; or to restrain them from eating their own share 
*of fodder and leaves till their companions shall have finished ; 
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and in sudi cases the consdoiisoess of degradation betrayed by 
the looks and attitudes of the culpAt is quite sufficient to 
identify him, aqa to excite a feeling of i^mpathy a&d pity« 

The elephant’s obedience to his keeper is the result of affec- 
tion, as well as of fear;* and although his, attachment becomes 
so strong that an elephant in Ceylon has b^n Imown to remain 
out all night, without food, rather than abandon* his mahout, 
lying intoxicated in the jungle, yet lie manifesjs little difficulty 
in yielding»the same submicpion t6 a new ^driver in the event 
of a change of attdndanis.^ * 

Lastly, Sir E. Tennent writes : — 

One evening, whilst riding in the vicinity of Candy, towai'ds 
the scene of the massacre of Mc^or Babies’ paity in 1803, my 
horse evinced some excitemerit at a noise which approached us 
in the thick jungle, and which consisted of^ a repetition of the 
ejaculation urmph I urmph / «jn a hparse and di^tisfied tona 
A turn in the forest explained the mystery, by bringing us face 
to face with a tame elephant. 

He was labouring pai^uUy 
which he balanced across hi 
narrow, he was forced to«bend his head to one side to permit it 
to pass endways*; and the exertion and • this inconvenience 
combined led him to utter* the dissa^sfied sounds which dis- 
turbed the composure of my horSe. On seeing us halt, the 
elephant raised his head, reconnoitred us fora moment, then 
flung down the timber, and voluntarily forced himself back- 
wards among the brushwood so as to leave a passage, of which 
he expected us to avail ourselves. My horse hesitated ? the 
elephant observed it, and impati^tly thrust himself deepei* 
into the jungle, repeating his cry of urmph / but in a voice 
evidently meant to encourage us to Advance. Still the horse 
trembled ; and, anxious to observe the* instinct .of the two 
eagacious animals, forebore any interference: again the 
elephant of his own accord wedged himself further in amongst 
the trees, and manifested some impatience that wp did not pass 
him. At length the horse moved forward ; and when we were 
fairly past, T saw the wise creature stoop and take*up ils heavy 
burden, trim and balance it on its tusks, and rSsume its route 
as before, hoarsely snorting its discontent^ remonstrance. 

• » , 

Dr. Erasmus De^in records an observation which 
was communicated to him by a ^ gentleman of undoubted 

> Natural HUtory of Ceylon^ pp. 181-94. 


unaccompamed by aiy attendant, 
to carry a heavy*beam of timber, . 
s tusks, Ibut, the pathwa 3 P'Hefhg 
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veracity/ of an elephant in India which the keeper was in 
the habit of leaving to play the part of nurse to his child 
when he and his wife had occasion to go aWay from home. 
The elephjint was chained up, and whenever the child in 
its creeping about came to the end of the elephant’s 
tether, he used gently to draw it back again with his 
trunk. ^ ^ ^ ‘ ^ 

In ^ Nature,’ Vdl. xisf., p. . 385, Mr. J. J. Fumiss 

.. I. ^ 4. 

writes ; — 

Jn CentraJ Park** one very hot day my attention was drawn 
to the conduct of an elephsiiht which had been placed in an 
enclosure in the open air. On the ground was a large heap of 
newly-mown grass, which the s^^feacious animal was taking up by 
the trunkful, and lliyin^ carefully upon his sun-heated back. He 
continued the operation until his back was completely thatched, 
when he remained quiet, apparently enjoying the result of his 
ingenuity. 

Mr. Fumiss. in a later communication (vol. xx., p. 21) 
c^tiaues : — • 

Since the publication of my forftier letter (as -above), I 
have received gidditlonal data baring on the subject from Mr. 
W. A. Conklin, the superintendent of the Central Park 
Menagerie.* I am informed by him that he has frequently 
observed elephants, when out- of doors in the hot sunshine, 
thatch their backs with hay or grass; that they do so to a 
certain extent when under cover in the summer time, and when 
the flies which then attack the animals, often so fiercely as to 
draw blood, are particularly numerous ; but that they never 
attempt to thatch their backs in winter. This seems to prove 
that they Jict intelligently for the attainment of a definite end. 
It would be interesting to learn whether elephants in their 
wiH state are ii\ the habit of so thatching their backs. It 
sterns more probable to suppose that in their native wUds they 
would avail themselves of the natural shade afforded by the 
jungle, and that the habit is onp which has been developed 
in consequence^of their cKangefi surroundings in captivity. 

Mr. O'. E. Peal writep to ‘ Nature ’ (vol. xxi., p. 34) : — 

One evening, soon affer my arrival iq Eastern. Assam, and 
while tlie five elepbflnts were as usual ^ing fed opposite the> 

^ bungalow, I observed a young and lately caught one step up to. 
a bamboo-stake fence, and quietly pull one of the stakes up.. 
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Placing it under foot, it broke a piece off with the trunk, and 
after lifting it to its mouth threw it Away. It repeated this 
twice or thrice, aAd then drew another stake and began again. 
Seeing that the oamboo was old and dry I asked the reason of 
this, and was told to wait and see what it '^uld do.* At last it 
seemed to get a piece that suited, and holding it in the trunk 
firmly, and stepping theileft fore-leg well forwarS, passed the 
piec^of bambpo under ijbe armpit, "so to^ sperik, and began to 
scratch with some force. My surprise reached its climax when 
I saw a large elepBant l^ech fall on the ground, quite six indhes 
long and thick as one’s finger, and which^ from its position, 
could not*easily be detached withqut this scrapeif or scratcher 
which was deliberately made by the elephant. I subsequently 
found that it was a common occurrence. Such scrapers are 
used by every elephant daily.^ ' ^ • 

On another occasion, when travelling at*a time of the year 
when the large flies are so tormenting to an elephant, I noticed 
that the one I rode had no fan or wlfep to beat them off with. 
The mahout, at my order, ^slackened pace and allowed her ta 
go to the side of the road, when for some mom^nts'she moved 
along rummaging the smaller jungle cti the bank ; at laMMiBe 
came to a cluster of young shoots well branched, and after 
feeling among them and selecting one, rai^d her trunk and 
neatly stripped down the stem, taking off all the Ibwer branches 
and leaving a fine bunch on top. 6he deliberately cleaned it 
•down seveml times, and then laying hold at the lower end 
broke off a beautiful fan or switch al^ut five feet long, handle 
included. With this she kept the flies at bay as we went along, 
flapping them off on each side. • 

Say what we may, these are both really bond fide implements,, 
each intelligently made for a definite’ purpose. 

• 

My friend Mrs. A. S. H. Eichard^on sen(^ me the 
following. The Eev. Mr. Townsend, who narrated the epi- 
sode, is personally known tp her ; — 

• 

An elephant was chained to a tree in the compound opposite 
Mr. Townsend's house. Its driver made an oven* at a short 
distance, in which he put his rice-cakes to baSe, and then 
covered them with stones and grass and went away. When he 
was gone, the dephant with his trunk unfastened the chain 
round his focTb, went td 4he oven and uncowered it, took out 
and ate the cakes, re-covered the oven with the stones and 
grass as beford, and went back to his place. He could not 
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fasten the chain again round his own foot, so he twisted it 
round and round it, in oHer to look the same, and when the 
driver returned the elephant was standing wit& his back to the 
oven. The driver went to his cakes, discovered the theft, and, 
looking rouxtd, caugh^; the elephant’s eycr as he looked back over 
his shoulder out of the comer of it. Instantly he detected the 
culprit, and dondign punishment followed. The whole occur- 
rence was witnessed from the windows, by the family « 
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CHAPTER ^IV. 

• THE CAT. 

» 

The cat fs unquestionably a bighly intelligent anim'al, 
though when contrasted with its great domestic rival, the 
•dog, its intelligence, from being cast in quite a different 
mould, is very frequently underrated. • C|ptnparatively un- 
isocial in temperament, wanderingly predaceous in habits, 
and lacking in the affectionate docility of the canine 
nature, this animal has never in any considerable degree 
been subject to those psychologically transforming influ- 
ences whereby a prolonged and •intimate associifciau 
with man has, as we shall subsequently see, so profoundly 
modified the psychology of the dog. Nevertheless, as we 
shall immediately find, the cat is ijot only T)y nature an 
•animal remarkable for intelligence, but in spite ^f its 
naturally imposed disadvantages of temperament, has* not 
altogether escaped those privileges of nurture which un- 
, numbered centuries of domestication could scarcely fail 
’ to supply. Thus, as contrasted with most of the wild 
species of the genus when tamfed from their youngest 
days, the domestic cat is conspicuously of less uncertain 
temper towards its masters — the uncertainty ^f temper 
displayed by nearly ajl the wild members of j:he feline tribe 
when tamed being, of couree, an expression of the inter- 
ference of individual with hereditary experience. And, as 
contrasted .ujjth all the wild species of the genusu when 
tamed, the domestic cat is conspicuous in alosie manifest- 
ing any exalted development of ^affection towards the 
human kind ; for in many individual cases such affection, 
under favouring circttotstances, reaches sb level fiilly com- 
parable to that which it attains in the dog. We do not 
know the ml^ stock from which the domestic cat originally 
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sprang, and therefore cannot estimate the extent of the 
psycholo^cal results 'frhich human agency has here pro- 
duced; but it is worth while in this c connection to 
remember ^that the nearest ally of the domestic cat is the 
wild cat, and that this animal, while so closely resembling 
its congener in size and anatomical structure, differs so 
enormously fropi it in the branch of psycholo^cal structure 
which we are considering^ that there is no animal on the 
facb of the \3arth so obstinately untajnablfe. 

As regards th^ wild species of the tribe in general, it 
may be said* that they all exhibit the same unsodial, fierce, 
and rdpacious character. Bold when brought to bay, they 
do not court battle with dangerous antagonists, but prefer 
to seek safety in' flight. ‘Even tke proverbial courage of the 
lion is now known, as a rule, to consist in ^ the better part 
of valour;’ and thoee exceptional individuals among 
tigers which adopt a ^man-eating’ propensity, snatch 
^ their human victims by stealth.' That the larger feline 
akieLds possess high Intelligence would be shown, even in 
the absence of information concerning their ordinary 
habits, by the mimerous tricks which they prove them- 
selves capable of learning at *the hands of menagerie- 
keepeVs ;• though in such cases the conflict of nature with, 
nurture renders even the best-trained specimens highly 
uncertain in their behaviour, and therefore always more or 
lesf dangerous to the ‘ lion-kings.’ The only wild species 
that is employed for any practical purpose — the cheetah 
— is so employed by utilising directly its natural instincts ;; 
it is shown the antelope, and runs it down after the 
manner of. all its ancestors. 

• Keturning, now to the domestic, cat, it is commonly 
remarked as a peculiar and distinctive trait in its emo- 
tional character that it shows a strongly rooted attach- 
ment to places as distinguished from persons. There can 
be no question that this p'eculiarity is a marked feature in 
the psychology of d9mestic cats considered as a class, 
although of course i|idividual exceptions .occur in abun- 
dance. Probablytthis feature is a survival of an instinctive 
attachment to dens or lairs bequeathed to our cats by their 
Hrild progenitors. * 
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The only other feature in the emotional life of cats* 
which calls for ^pecial notice is thit which lead* to their 
universal and proverbial treatment of helpless'prey, »The 
feelings that prompt ^a cat to torture a captured mouse 
can only, I think, be assigned to the category to which by 
common consent they are ascribed — delight in torturing 
for torture’s sajce. Speaking of man, John S. Mill some- 
where observes that there is in soihe? human beings a 
special faculty or instinct* of cruelty, which is»not merely 
a passive indifference to the sight of pjiysical sufferings, 
but an aetive pleasure in witnessing or causing it. Now, 
so far as I have been able to discover, the only animals in 
which there is any evidence of a class of feelings in any 
way similar to these — if, ipdee'd, in the pase even of such 
animals the feelings which prompt actions of gratuitous 
cruelty really are similar to those which prompt it in man — 
are cats and monkeys. With regard to monkeys I shall 
adduce evidence on this •point in the chapter which treats 
of these animals. With regard toi cats it is needhuasw^o 
dwell further upon fact^ so universally known. 

• 

Oenerat Intelligence, 

Coming now to the higher faculties, it is to be 
noted as a general feature of interest that all cats, how- 
ever domesticated they may be, when circumstances 
require it, and often even quite spontaneously, throw 
off with the utmost ease the ‘whole mental clothing 
of their artificial experience, and ieturn in naked sim- 
plicity to the natural habits of thei? ancestors. This 
readiness of cats to become feral is a strong expression 
of the shallow psychologipal influence wfiich prolonged 
domestication has here exerted, in comparison with that 
which it has produced in Jhe case of the dqg. pet 
terrier lost & the haunts of his ancestors js almost as 
pitiable an object as a babe in the wood ; a pet cat under 
similar circumstances sogn finds jtself quite at home. The 
reason of this differemqe is, of course, th^tthe psychology 
of the cat, never having lent itself to the practical uses of, 
-and intelligent dependency on, man, has never, as in the 
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case of the dog, been under the cumulative influence of 
human agency in beccfaiing further and further bent away 
from its oHginal and naturally imposed ^position of self- 
reliance ; so that when now a severance takes place between 
a cat and* its human protectors, ihe animal, inheriting 
unimpairedr the transmitted experience of wild progenitors^ 
knows very well how to take care bf itself.. 

Having made' these gy^neral refiaarks, I Aall no\^pass 
on« to quote a few instances showing the highest level of 
intelligence to which cats attain. 

' As to dbservation, ]M[rs. Hubbard tells me* of a cat 
which* she possessed, and which was in the habit of 
poaching young rabbits to ^eat privately in the seclusion 
of a disused pig«^y. • Oae day tljis cat caught a small black 
rabbit, and instead of eating it, as she always did the 
brown ones, brought it, into the house unhurt, and laid it 
at the feet of her mistress. ‘ She clearly recognised the 
black rabbit ,^as an unusual specimen, and apparently 
it right to chow it to her mistress.* Such was 
‘ not the only instance this cat showed of zoological dis- 
crimination,’ foy, on another occasion, ‘having caught 
another unusual animal — viz., ^a stoat — she also brought 
this alive into the hous6 for the purpose of exhibiting it.’ 

Mr. A. Percy Smith Informs me of a cat which he' 
possesses, and which, to test her intelligence, he used to 
piyiish whenever her kittens misbehaved. Very soon this 
had the effect of causing the cat herself, to train the 1 
kittens, for whenever they misbehaved ‘ she swore at them 
and boxed their ears,, until she taught the kittens to be 
clean.’ 

• Mr. Blackman, writing from the London Institution, 
tells me of a cat which h/5 has,* and which without 
tuition began to ‘ beg ’ for food, in imitation of a terrier 
in the sajne house whose bqgging gesture it must have 
observed tp be' successful in the obtainiAg of tit-bits. 
The cat, however, would never beg unless it was 
hungry;—’ / 

And no cojixing •could persuade it to*' do so unless it felt so 
inclined. The same cat also, whenever it wanted to go out, would 
come into the sitting-room, and make a peculiai^ noise to attract 
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attention . failing that mode being successfal, it would pull one’a 
dress with its claw; and then having succeeded in attracting the 
desired attentioij>, it would walk to the street deor and, stop 
there, making the same cry until let out. 

Coming now to cases indicative of reason in cats, Mr.. 
John Martin, writing from St. Clement’s, Oxford, informs 
me : ‘ I have a,, cat whfbh a short time a^o had kittens, 
and from soide cause ot other hor milk felled. My house- 
keeper saw her earrying d piece of bread to them.’ The 
process of reasoning here is obvious. 

Mr. Didie, writing from th(^ Govemmenh* Museum of 
Madras to ‘ Nature ’ (vol. xx., p. 96), relates this instance 
of reasoning in a cat : — 

In 1877 I was absent frota Madras for two months, and left 
in my quarters three cats, one of which, an English tabby, was 
a very gentle and affectionate ci^eature During my absence the 
quarters were occupied by two young gentlemen, who delighted 
in teasing and frightening the cats. About o^week before my 
return the English cat had kittens, which she carefu%i^:^- 
cealed behind bookshelves in the library. On the morning of 
my return I saw tJio*cat, and patted her as usual, and then left 
the house for about an houp. On returning to^ress I found 
that the kittens were located in a cerntsr of my dressing-room, 
» where previous broods had been deposited and nursed. On 
questioning the servant as to how they came there, he at once 
replied, * Sir, the old cat taking one by one in her mouth, brought 
them here.’ In other words, the mother had carried themoone 
by one in her mouth from the library to the dressing-room, where 
they lay quite exposed. I do not tMnk I have heard of a more 
I'emarkable instance of reasoning and i^^ectionate confidence in 
an animal, and I need hardly say that the^ latter manifestation 
gave me great pleasure. The train of reasoning seems to have 
been as follows : ‘ Now that my master has returned there is no 
risk of the kittens being injuf^ by the two young savages in 
the house, so I will take them out for my protector to see and 
admire, and. keep them in the comer in which all my*formei 
pets have been nursed in safety.’ * • ' 

Dr. Bannister writes me from Chicago, of a cat belong- 
ing to his friend the^late Mr. Meek, the palaeontologist, 
who drew my correspondenji’s attention to the fact: — 

He had fixe^ upright on his table a small looking-glass, from 
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‘which he used to draw objects from natui*e, reversed on wood. 
The oat seeing her imagto in this glass made several attempts to 
investigate it, striking at it, <&c. Then coming ||,pparently to the 
condusion that there T^as something between her and the other 
animal, sho very sli^ and cautiously approached it, keeping her 
eye on it all the wkile, and struck her paw around behind the 
mirror, becofaing seemingly much su^rised at finding nothing 
there. This wa^ done repeatedly, until she was at last con'^ced 
that it was beyond fier co£iprehension, or she tost interest in 
the matter, e ** * * ^ 

, Mr. T. B, Groves communicates an almost precisely 
similar observation to ‘Nature’ (vol. xx., p. 291;, of a cat 
which*, on first seeing his own reflection in a mirror, tried 
to fight it. Meeting with Resistance from the glass, the 
cat next ran befikid thb mirrof. Not finding the object 
of his search, he again came to the front, and while keep- 
ing his eyes deliberately fixfed on the image, felt round 
the edge of the glass with one paw, whilst with his head 
twisted roUnd^to the front he assured himself of the per- 
sflPfe&hlcje of the reflection. He never afterwards conde- 
scended to notice a mirror. ' • 

The following is communicated to me by a corre- 
spondent whose name I, cannot* obtain permission to pub- 
lish. *^1 *am sure, however, that it is communicated in‘ 
good faith, and the incident can scarcely be supposed to 
have been due to accident. After describing the cat and 
the parrot in their amiable relationship, my correspondent 
proceeds : — ^ 

One evening there was no one in the kitchen. Cook had 
gone upstairs, and left a bowl full of dough to rise by the fire. 
Shortly after, the csCt rushed up after her, mewing, and making 
'vChat signs she could for her to go down; then she jumped up 
and seL^ her apron, and tried to drag her down. As she was 
in such a state of excitement cook went, and found ‘Folly’ 
shrieking, /sailing out, flapping her wings and struggling 
violently, ‘ to her knees ’*in dough, and stuck *quite fiist. 

No doubt if she had not been rescued she would have sunk 
in the morass and been hmothered. . 

f , • • * ■ 

I shall here introduce two or thfee case? to show the 
ingenious devices to which clever cats will resort for the 
purpose of capturing prey. ^ ^ ^ 
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Mr. James Hutclfings writes in* ‘Nature’ (vol. xii., jJ. 
330) an account of an old tom cat u^ing a young l^rd, which 
had fallen out lof its nest, as a decoy for the old ];>irds. 
The cat toucBed the young bird frith his paw when it 
ceased to flutter and try, in order that^ by thuiS making it 
display its terror, the old cock bird, which was all the 
while flying about in gteat consternation, migfit be induced 
to approach «i^ar enough to be caught, 4Niany times the 
cock bird did so^ and the cat jnade numerous ^attemp^p to 
catch it, but witnout* success. All the while a kitten had 
to be kept from killing the young bitd. 4s fhis soene 
continued for a long time — in fact, till terminated, by Mr. 
Hutchings — and as there does not appear to have been 
any opportunity for errors of observaljion^ I think the case 
worth recording. ^ • 

The following case is communicated to me by Mr. 
James Gr. Stevens, of St. Stephen,*New Brunsw;ick : — 

Looking out on the '^rden in front of residence. I 
observed a robin alight on a smiill treet: it was midwinif^^^o 
ground covered with about a foot of light snow. A cat came 
stealthily along, wiljh difficulty making her way through the snow 
until within about three feet of the tree wheA tho bird was ] the 
robin was sluggishly resting on a t»wig distant three fe^t from 
the ground or surface of snow ; the cat could not well, owing to 
the softness of the snow, venture to make a spring. * She 
crouched down and at first gently stirred herself, evidently with 
the purpose of causing the bird to move. The first attempt 
failed. She again more actively stirred herself by a shaking 
motion. She again failed, when she stirred herself vigorously 
again and started the bird, which fiew ^bout fifty feet away, and 
alighted on a small low bush on the northern side of a close' 
hoarded fence. The cat keenly watched the flight and the alight- 
ing of the bird \ as quickly as she could cross through the snow, 
she then took a circuit of hhout one hundred feet, watching 
the place where the bird was all the while, and Covering her 
march by making available every hush to hide her. When out of 
range of vision of the bird she more actively mad%forthe fence, 
leaped over it, came up on the southern side of it, and jumped 
on it, calculating her distance so accurately that she came within 
a foot of the bu^ whese the bird was, and at once s^ffring. She 
missed her prey, but I*thoqght she proved herself a cunning 
hunter. If tl^ case is worth relating you may use the name 
. . E E 
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of Jadge Stevens, of St Stephen, New Brunswick, as a witnesa 
to the saote. • 

^ain, I quote the following case coiv^municated to* 
‘Nature ’ hj Dr. Frost, because, although it shows an almost 
incredible amount 'of far-sighted stratagem, I cannot on 
the one hand see much room for n^al-observation, and on 
the other hand ,it is^ as I^shall show, to some extent cor- 
roborated by an Independent observation of my friend 
Dr.* Klein, dnd another correspondent.; — ^ 

Our servants hate been accustomed during the late frost to* 
throw the crumbs remaining from the breakfast-taftle to the 
birds, and I have several times noticed that our cat used to wait 
there in ambush in the expectation of obtaining a hearty meal 
from one or two eft ,thb assembled birds. Now, so far, this cir- 
cumstance in itself is not an ^ example of abstract reasoning.’ 
But to continue. For thqlait fe;w days this practice of feeding 
the birds has been left off. The cat, however, with an almost * 
incredible qmount of forethought, rwas observed by myself, 
tog^hffl with tf&^^o other membera of the household, to scatter 
cru^s on the grass witn the obvious intention of enticing the 
birds. ^ ' c 

Although'this*‘account, as I h^ve said, borders on the in- 
credible, I have allowed it to pass, because up to a certain 
point it is, as I have also said, corroborated by an obser- ' 
vation communicated to me by my friend Dr, Klein, F.E.S. 

*Dr. Klein satisfied himselfthat the cat he observed had 
established a definite association between crumbs already 
sprinkled on the garden walk, and sparrows coming to eat 
them ; for as soon as ^the crumbs were sprinkled on the 
walk, thejsat used^to conceal himself from the walk in a 
neighbouring shrubbery, there to await in ambush the 
coming of the birds. The latter, however, showed them- 
selves mor^ wide awake than tlie cat, for there was a wall 
running behind the shrubbery^ from the top of which the 
birds could see the cat in 4iis supposed concealment, and 
then a long line of sparrows used to wait watching the cat 
and the crumbs at the ‘same time, but never venturing to 
fly down to the letter until the former, wearied with wait- 
ing, went away. In this case, the*" reasoning observation 

> Ifaturet vol. xix., p. 619. ' 
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of the cat — ‘ crumbs attract birds, therefore I will wait 
for birds when crumbs are scattered ’ — ^was as complete as 
in the case of *Dr. Frost's cat, bu^ the reasoning in the 
latter case seems to have proceeded a stage further — 
‘ therefore I will scatter crumbs to attiract birds/ 

Now, in the face of the definite statement made by 
Dr. Frost, that his calf did advance to this further stage of 
reasoning, i *have not felt jijptified in ^suppressing his 
remarkable observation. ♦ And, as* lending «till further 
credence to the account, I may quote the corroborative 
observation of another correspondent in ‘ NaMire,’ whiJh is 
of value because forming an intermediate step between 
the intelligence displayed by Dr. Klein’s cat and that 
displayed by Dr. Frost’s. ^ This correapoiident says : — 

A case somewhat similar to that mentioned by Dr. Frost, of 
a cat scattering crumbs, occiiiTed h^re within my own know- 
ledge. During the recent severe winter a friend was in the 
habit of throwing crumbs outside his bedroom window. The 
family have a fine black cat, which., seeing *lhat the^Q^i^bs 
brought birds, would occasionally hide herself behind some 
shrubs, and when tiie Birds came for their breakfast, would 
pounce out upon*them with varying succel^. The crumbs had 
been laid out as usual one 'afterno 9 n,»but left untouched, and 
during the night a slight fall of snow occurred. On loo&ing out 
next morning my friend obsei'ved puss busily engaged scratching 
away the snow. Curious to learn what she sought, he waited, 
and saw her take the crumbs up from the cleared space and lay 
them one by one after anotlier on the snow. After doing this 
she retired behind the shrubs to avait further developments. 
This was repeated on two other occasions. ‘ 

Taking, then, these three cases together, w^ have an 
ascending series in the grades of intelligence from that 
displayed by Dr. Kfein’s cat, vrhich merely observed that 
crumbs attracted birds, through that of tho cat which 
exposed the concealed crumbs for the purpose of attracting 
birds, to that of Dr. Frost’s cat, which actugjly sprinkled 
the crumbs. Therefore, although, if the last-mentioned or 
most remarkable case ^d stood alf ne, I should not have 
felt justified, in quoting it, as we find it thus le8 up to by 
other and independent observations, I do not feel that I 
* > Nature, vol. xx., p, 197. 
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sliould be justified in suppressing it. And, after all, 
regarded as an act of rdason, the sprinkling of crumbs to 
attract birdi^ does not involve ideas or inferences very 
much more abstruse or remote than^those which are con- 
cerned in some of the other and better corroborated 
instances of the display of feline intelligence, which I shall 
now proceed to state. • * 

In the understanding of mechahical appBances, cats 
attam to a* higher level of Intfelligence <than any other 
animals, except monkeys, and perhaps elephants. Doubt- 
less it is not accidental that these three kinds of^^animals 
fall to be associated in this particular. The monkey in 
its hands, the elephant in its trunk, and the cat in its 
agile limbs provided with mobile claws, all possess instru- 
ments adapted to manipulation, with which no other organs 
in the brute creation ca^ properly be compared, except the 
beak and toes of the parrot, where, as we have already 
seen, a similar correlation with inifelligence may be traced. 
PrcliaJtfy, therefore, the higher aptitude which these 
animals display in their underst^inding of mechanical 
appliances is due ^o the reaction exerted upon their intel- 
gence by theSe organs of manipulation. But, be this as 
it may,*^! am quite sure that, excepting only the monkey 
and elephant, the cat shows a higher intelligence of the 
special kind in question than any other animal, not for- 
getting even the dog. Thus, for instance, while I have 
only heard of one solitary case (communicated to me by a 
correspondent) of a dog whichj without tuition, divined the 
use of a thumb-latcl\ so as to open a closed door by 
jumping qpon the handle and depressing the thumb-piece, 
I have received some half-dozen instances of this display 
of intelligence on the part of pats. These instances are 
all such precise repetitions of one another, that I conclude 
the facji to, be one of tolerably, ordinary occurrence among 
cats, while iji is certainly Very rare among dogs. I may 
add that my own coachman once had a cat which, cer- 
tainly without tuition^ learnt thu^ to open a door that led 
into the stiables fjom a yard into wl}ieh looked some of the 
windows of the house. Standing at these windows when 
the cat did not see me, I have many times ^vdtnessed her 
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modfiia operomM, Walking up to the door with a most 
matter-of-course kind of air, shd used to spring at the 
half-hoop babble just below the tbumb-lat^. Holding 
on to the bottom of this half-hoop with one ^ore-paw, she 
then raised the otter to the thumb-piece, and while 
depressing the latter, finally with her hind legs scratched 
and pushed the dooi^osts so as to open the door. Pre- 
cisely siqiilkr movements are described ]5y my correspon- 
dents as having been wiftie^ed by them. • • 

Of course in all such cases the (jats must have^pre- 
viously* observed that the dqprs are open<?d by persons 
placing their hands upon the handles, and, having ob- 
served this, the animals forthwith act by what may be 
strictly termed rational imitation.* .But it should be 
observed that the process as a whole is something more 
than imitative. For not cmly would observation alone be 
scarcely enough (within any limits of thoughtful reflection 
that it would be reasonable to ascribe |p an animal) to 
enable a cat upon the ground to distinguish thaktive>es- 
sential part of the process as performed by the, human 
hand consists, not* in grasping the hanijle, but in depress- 
ing the latch ; but the -cat certainly never saw any one, 
after having depressed the latch, pushing the doorposts 
with his legs ; and that this pushing action is due to an 
originally deliberate intention of opening the door, and 
not to having accidentally found tlds action to assii^ the 
process, is shown by one of the cases communicated 
to me (by Mr. Henry A. Gaplftius) ; for in this case, my 
correspondent says, ‘ the door wa» not a loose-fitting one 
by any means, and I was surprised that by the force of one 
hind leg she should have been able to push it open after 
unlatching it.’ Hence we can only conclude that the cats 
in such cases have a veiy definite idea as to«the mechan- 
ical properties of a door ; they know that to njakc^it open, 
even when unlatched, it reqfiires to be pushed — a very 


different thing from trying to imitate any particular action 
which they n\ay see to«be perfprm^d for the same purpose 
by man. .The whole psychological process? therefore, 
implied by the fact of a oat opening a door in this way is 
resdly most* complex. First the animal must have ob-* 
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served that the door is opened by the hand grasping the 
hsindle add mqving the*latch. Next she i^^ust reason, by 
‘ the •logic of feelings#’ — ^If a hand can do tit, why not a 
paw ? Theji, strongly moved by this idea, she mates the 
first trial. The ateps which follow have not been ob- 
served, so wcf cannot certainly say whether she learns by a 
succession of trials that depression of the thumb-piece qpn- 
stitutes the essentfel* part «>f the process, or, perhaps more 
probhbly, that her initial observatioivs sullied her with 
the jdea of clicking the thumb-piece. But, however this 
may be, it is\3ertain that the pushing with the Bind feet 
after depressing the latch must be due to adaptive reasoning 
unassisted by observation %nd only by the concerted 
action of all her limlfe iif the performance of a highly com- 
plex and most unnatural movement is her final purpose 
attained. « * 

Again, several very similar cases are communicated to 
me of cats*' spontaneously, or without tuition, learning 
toHterHy^k knockers afid ring bells. Of course in both 
cases the animals must have observe^ the use to which 
knockers and bells are put, and when desiring a door to be 
opened, employ these signals for' the purpose. It betokens 
no small annount of observation and reasoning in a cat to 
jumpTat a knocker with the expectation of thereby sum- 
moning a servant to open the door — especially as in some 
of the cases the jump is not a random jump at the 
knocker, but a deliberate and complex action, having for 
its purposes the raising *and letting fall of the knocker. 
For instance, Mr. Belsiiaw, writing to ‘ Nature ’ (vol. xix., 
p. 659), says : — » 

*' I was sitting in one of the rooms, the first evening there, and 
hearing a loud knock at the front door was told not to heed it, 
as it was only this kitten asking admittance. Not believing it, 
1 watched for myself, and veir soon saw the kitten jump on to 
the door, hang on by one leg, and put the other fore-paw right 
through the knocker and rap twice.* 

In such cases the action clc^elv resembles that of 
opening tliumb-ktches, but clearly** is performed with 
. the purpose of summoning solne one else^to open the 
door. Wonderful, however, as these cases oi summoning 
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by knockers undoubtedly are, I think they are surpassed 
by other cases in which the instrdment used is*the bell. 
For here it is^W merely that cat^perfectfy Veil under- 
stand the use of bells |ls calls, ^ bu£ I have one or two cases 
of cats jumping at bell-^wes passing •from outside into 

• 

^ Some of my, correspondents tell me of pet or drawing-room cats 
jnm^g on chsArs and looking at bells ^hen thej^waKit milk — ^tbis being 
their sign tBat they want the b^U polled to qfdl the servant who brings 
the milk ; and Mr. Cawsox Tait tells me that one of his Sats—of c^rse 
without tuition— has gone a step further, in t^t she places her paws 
upon the bell as a still more emphatic sign that she desires it piflled. 
But Dr. Creighton Browne tells me of a cat which he has that goes a 
step further than this, and herself rings the bell. This is corr^orative 
of Archbishop Whately*s anecdote. » ‘ This cat lived many years in my 
mother’s family, and its feats of s^aci^y w^re Mfitnessed by her, my 
sisters, and myself. It was ifnown, not merefjr once or twice, but 
habitually, to ring the parlour bell whenever it wished the door to.be 
opened. Some alarm was excited* on the« first occasion that it turned 
bell-ringer. The family had retired to rest, and in the middle of the 
night the parlour bell was uing violently ; the sleepers were startled 
from their repose, and proceeded downstairs with poker* and tongs, to 
intercept, as they thought, the predatory nJbvements of someA^^rgiar ; 
but they were equally surprised to find that the bell had been rung by 
pussy, who frequently repealed the act whenever she wished to get out 
of the parlour.’ The Vases, however, mentioned iisthe text are more re- 
markable than any of these, wliich, nevertheless, all t&d to lead up to 
them as by a series of steps. Dogs attain *to the level of asking by 
gesture their masters to ring bells. One instance will be 'sufficient to 
•quote. Mr. Bae says in * Nature ’ (vol. xix., p. 459) ; ‘A small Bfiglish 
terrier belonging to a friend has been taught to ring for the servant. 
To test if the dog knew why it rang the bell he was told to do so while 
the gprl was in the room. The little fellow looked up in the molt in- 
telligent manner at the person giving the order (his master or mistress, 

I forget which), then at the servant, and refused to obey, although the 
order was repeated more than once. The servant left the room, and a 
few minutes afterwards the dog rang the^ell immediately on being 
told to do so.’ * • 

It must also be added that dogs sometimes attain to the leveLof 
knocking knockers — thoTigh 1 shouM think this musV be very rare with 
these animals, as I have only met with one case of it. This, however, 
is a remarkably good case, not only because it rests upoif the authority 
of a famous observer, but also bqpaiise it is so very definjte approving 
an act of reasdh. Dureau de la MaDe had a terrier born in his house. 

It had never seen a knocker in its native home, and wBen grown up it 
was taken by its master to Paris. Getting fatigued by a walk in the 
■■streets, the anima) returned to the hoq^, b^t found the door shut, and 
it endeavoured vainly tq . attract the attention of thosa within by 
-barking. At length a viStor called, knocked ^t the knocker, and 
gained admittance. The dog observed what had been done, and went 
in together -with'^the visitor. The same afternoon he went in and out * 
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houses the doors of which the cats desired to be opened,^ 
My informapliB tell me^that they do not know how these 
cats, •from any procesc pf observation, can have surmised 
that pulling the wire in an exposf.d part of its length 
would have the effect of ringing the bell ; for they can 
never have observed anyone pulling the wires. I can only 
suggest that in these cases the animals must have^ ob- 
served that when tlie^ bells were rung the wireS njoved, and 
that the dobrs were afterwards open^id ; ftien a process of 
inference must have led them to try whether jump- 
ing at the ^res would produce the same effedcs. But 
even this, which is the simplest explanation possible, 
implies powers of observation scarcely less remarkable 
than the process ef Reasoning ta which they gave rise. 

As further instances corroborating the fact that both 
these faculties are developed in cats to a wonderful degree,. 

I may add the following. Couch (‘Illustrations of 
Instinct,’ p? ISfi) gives a case wifhin his own knowledge 
of^ cat* which, in ordfer to get at milk kept in a locked 
cupboard, used to unlock the door Jby seating herself 
on an adjoinipg tsble, and ‘repeatedly patting on the bow 
of the key with her paw, when with a slight pull on the 
door ’ she* was able to open it ; the lock was old, and the , 
key turned in it ‘ on a very slight impulse.’ 

As a still further instance of the high appreciation of 
mechanical appliances to which cats attain, I shall quote 
an extract from a paper b^ Mr. Otto, which will have been 
read at the Linnean Society before this work is pub- 

half a dozei^ times, gavning admittance on each occasion by springing 
at^the knocker. 

Lastly, Dr. W.®. Kesteven writes to ‘Natiire ’ (xx., p. 428) of a cat 
which used to knock at a knocker <to gain admittance, in the way 
already described of so many other cats ; but as showing how much 
more readily cats acquire this practice than do^, it is interesting to 
note thdt Drf Kesteven adds thi^t a dog which lived m,the same house 
ascertained that the cat was able to gain admittance by knocking, and 
yet did not imitate the action, but *was in the habit of searching for 
her when he wanted to confe in, and either waiting till she was ready 
to knock at the door, or inducing her to^o it to please him.* 

* Consul E. L. Lai^ard gives in Natme (3EX% P* 339) a precisely similai 
case of a cat habitually and without, tuition ringing a bell by palling 
at an exposed wire. 
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lished. After describing the case of a cat opening a 

thumb-latch in the same way as tUbse already mentioned, 
this writer pradeeds : — ^ ' • 

At Parara, the residence of Parker Bowman,, Esq., a full- 
grown cat was one day accidentally locked up in a room with- 
out any other outlet than a small window, mowng on hinges, 
an^kept shut by means^of a swivel. Not long afterwards the 
window found open and the ca^ ^ode. This having 
happened severaUtimes, it Was at last found that t^e cat jumped 
upon the window-siU, f)laced her fore-paws as high as she could 
reach against the side, deliberately reached wit^ one over to 
the swivel, moved it from its hoi*ftontal to a pei^ndicular posi- 
tion, and then, leaning with her whole weight aga*inst the 
window, swung it open and escaped. 

# * * * 

To give only one other instance of hi^h reasoning power 
in this animal, Mr. W. Brown, writing from Greenock to 
‘Nature ’ (vol. xxi,, p. 397^, gives a remarkable story of a 
cat, the facts in which* do not seem to have admitted of 
mal-observation. While a para^ne laMap * was being 
trimmed, some of the^oil fell upon the back of ^he cat^ 
and was aftenv^rds i^ited by a cinder falling upon it 
from the fire. The cat .with her backf‘in.a blaze, in an 
instant made for the door (which* happened to Ije open) 
and sped up the street about 100 yards,^ where she plunged 
into the village watering-trough, and extinguished the 
flame. ‘ The trough had eight or nine inches of water, 
and puss was in the habit of seeing the fire put out*with 
water every night.’ The latter point is important, as it 
shows the data of observation on^ which the animal rea- 
soned. 
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FOXEg, WOLVES, JACKALS, ETC. 

L 

<4 

The general psychology of these animals is, of coiprse, 
very much the same as that of the dog ; but, from never 
having been subtSoittfed to the influences of domestication, 
their mental qualities present a sufficient number of 
differences from those c of the dog to require another 
I chapter for their consideration. 

If we could# subtract from th*e domestic dog all the 
cmotio»3 arising from^his prolonged companionship with 
man, and at the same time intensify tlje emotions of self- 
reliance, rapacity,. &c., we should get*^^ the emotional 
character now presented by the wolves and jackals. 
It is interesting to note*^ that this genetic similarity of 
emotional character extends to what may be termed 
idiosyncratic details in cases where it has not been 
interfered with by human agency. Thus the peculiar, 
weird, and unaccountable class of emotions which cause 
wolves to bay at the moon*has been propagated unchanged 
to our domestic dogs. • 

The intelligence of the fox is proverbial; but as I 
have not received many original olijservations on this 
head, I shall merely refer to some of the best authen- 
ticated obswvations already published, and shall begin 
with the instance narrated by# Mr. St. John in his ‘Wild 
Sports of thecHighlands ’ 

When living in Eoss-^ire I went out one morning in July, 
before daybreak, to endeavour tp shook a stag, which had been 
complained* of veiymudi by an adjoiatng farmer, as having 
done great damage to his crops. Just after it was daylight I 
' saw a large fox coming quietly along the edge of \he plantation 
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in which I was concealed; he looked with great care over the* 

turf wall into the field, and seemed to I^ng to get holcl of some 
hares that were feeding in it, but apparently kn«w«.that he had 
no'chance of cathhing one by dint of luifhing ; after considering 
a short time he seemed to have form^ his plans, «and having 
examine the difierent gaps in the wall by which the hares 
might be supposed to go in and out, he fixed upotf the one that 
seeippd the most frequentod, and laid himself down close to it in 
an attitudejikh a cat watching a ^louse.* Cunning as he was, 
he was too intent on his owif htfnting to be aware that 1 jvas- 
within twenty yards of him with a loaded rifie, and able to watch 
every mo'eement that he made. I was mudh ams^d to see«the 
fellow so completely outwitted, and kept my rifle ready shoot 
him if he found me out and attempted to escape. In the mean- 
time I watched all his plans, lie first with great silence and 
care scraped a small hollow in the* grdund* throwing up the 
sand as a kind of screen between his hiding-place and the hares’ 
mews ; every now and then, however^ he stopped to listen, and 
sometimes to take a most cautious look into the field ; when he 
had done this he laid himsi^lf down in a convenient^ position for 
springing upon his prey, and remained |)erfectly motion^s with 
the exception of an occasional reconnoitre of the feeding hares. 
When the sun bqga!h to rise, they came one by one from the 
field to the cover of the plantation; three Ifeid already come in 
without passing by his ambush; ^ne of them came within 
• twenty yards of him, but he made no movement beyOnJcrouch- 
ing still more closely to the ground. Presently two X^me 
directly towards him ; though be did not venture to look up, I 
saw by an involuntary motion of his ears that those q^ick 
organs had already warned him of their approach : the two 
hares came through the gap together, and the fox, springing 
with the quickness of lightning, cai^ht one and killed her 
immediately ; he then lift^ up his booty and was carrying it 
off like a retriever, when my rifle-ball s&pped hirf course by 
passing through his back-bone, and 1 went up and despatched 
him. * 

# 

Numberless instances arg on record showing the remark- 
able cunning of foxes in procuring bait from traps without 
allowing themselves to be caught. These cases are so 
numerous, anc} all display so much the same quality of 
» intelligence, that itoij^ impossible to ^oubt m great a 
concurrence of testimony. , I shall only give two or three 
specific cases; to show the kind of intelligence that is in * 
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'question. It will be observed that it is much the same 
as that <vhich is displayed under similar circumstances 
by r^its and T^olverines, in which animals <^^e have already 
considered it. In all these cases the intelligence dis- 
played muSt justly be'^ deemed to be of a very remarkable 
order. For, inasmuch as traps are not things to be met 
with in nature, hereditary experierfce cannot be supposed 
to have playet any par|; in the formation of special 
instincts ta avoid the dangeri^ arising irom iraps, and 
therefore the astonishing devices by which these dangers 
are*avoided can only be attributed to observatioBj coupled 
with intelligent investigation of a remarkably high cha- 
racter. , 

I extract tha following * froi^ Couchs ‘Illustrations of 
Instinct? ’ (p. 175^: — 

Whenever a cat is teic.pted by the bait, and caught in a fox> 
trap, Eeynard is at hand to devour the bait and the cat too, and 
fearlessly approaches an instrument Which the fox must know 
cannot^/wn do "it any Iv^rm. Let us compare with this bold- 
ness the incredible caution with which the animal proceeds 
when tempted by the bait in a set trap. ^ Dietrich aus dem 
Winkell had ;»nce ‘the good fortune of observing, on a winter 
evening, a fox which fon mfiny preceding days had been allured 
with loop baits, and as often as it ate one it sat comfortably • 
down, wagging its brush. The nearer it approached the trap,, 
the longer did it hesitate to take the baits, and the oftener did it 
ma^ the tour round the catching-place. When arrived near 
the trap it squatted down, and eyed the bait for ten minutes at 
least ; whereupon it ran three or four times round the trap,, 
then it stretched out ong of its fore-paws after the bait, but did 
not touch it ; again a pause, during which the fox stared im- 
movably af the bait.' At last, as if in despair, the animal made 
a lush and was caught by the neck. (Mag. Nat. Hist., N. S.^ 
vol. i., p. 512.) • 

• 

In ‘ Nature,* vol. xxi., p, 1 3^2, Mr. Crehore, writing from 
Boston, says^: — ' 

Some years since, w^ile hunting in Northern Michigan, I 
tried with the aid of a professipnal trapper to entrap a fox who- 
made nightly visitfi to a spot where the entrails.of a deer had • 
been thrown. Although we triad every expedient that sug- 
gested itself to us we were unsuccessful, and, what seemed very 



FOX. 


429 

^singular, we always found the trap ^rung. My companioif 
insisted that the animal dug beneath^it) and putting his paw 
beneath the jaw,ipushed down the pan with saiety to himself j 
but though the Appearance seemed to cdnfirm it, I could hlrdly 
credit his explanation.* This year, i^ another locality of the 
same region, an old ancL experienced trajJ^^r assured me of its 
correctness, and said in confirmation that he had>several times 
caug]it them, after the^ had made two or three successful 
attempts tq sjlHng the trap, by the^mplcf expdhient of setting it 
upside down, whea of coursed the act of undermining and to^ch.* 
ing the pan would brin^ the paw within the grasp of the jaws. 

In dbnnection with traps,, my friend Dr. Eae ^as 
communicated to me a highly remarkable instance*of the 
display of reason on the part*of the Arctic foxes. I have 
previously published the^facts iir my lecture before the 
British Association in 1879, and therefore shall here quote 
them from it ; — ^ • 

Desiring to obtain soipe Arctic foxes. Dr. Eae set various 
kinds of traps j but as the foxes knew these traps from previous 
experience, he was unsuccessful. Acccfrdingly he set a^ind of 
trap with which the foxes in that part of the country were not 
acquainted. This consisted of a loaded gup set upon a stand 
pointing at the bait. A strmg connected the tiigger of the gun 
with the bait, so that when the fox seized the bait he discharged 
the gun, and thus committed suicide. In this arrangement the 
gxm was separated from the bait by a distance of about 30 yards, 
and the string which connected the trigger with the bait was 
concealed throughout nearly its whole distance in the snow. 
The gun-trap thus set was successful in killing one fox, but 
never in killing a second ; for tlie foxes afterwards adopted 
either of two devices where% to secure the bait without injur- 
ing themselves. One of these devices was to bite ^rough the 
stnng at its exposed part near the trigger, and the other device 
was to burrow up to the bait through the sno'^ at right angles 
to the line of fire, so that, altnough in this way th^ discharged 
the gun, they escaped with perhaps only a pellet or two in the 
nose. Now both of these devlces,exhibited a wonderful degree 
of what I think must fairly be called power of •reasoning. I 
have carefully interrogated Dr. Eae op all the circumstances of 
the case, and he tells me* that Jm. that part of the world traps 
are never set with stlrkigs ; so that therc^ can h^ve been no 
special association in the toxes’ minds between strings and 
traps. Moreover, after the death of fox No. 1, the track on ^ 
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*the 8now showed that fox No.. 2 , notwithstanding the temp- 
tation ofiBsred by the bail, had expended a great deal of scientific 
observation (Oif the gun before he undertook (to sever the cord. 
Lasfly, with regard to buxrowing at right angles to the line of 
fii'e, Dr. Eae justly deei^xed this so extraordinary a circumstance, 
that he repeated the* experiment a number of times, in order to 
satisfy hims^ that the direction of the burrowing was really to 
be attributed to thought, and not to cWnce.^ • 

, I have requested Dr„ Bae to write out all thg particulars of these 
remarkable observations, and the following is the response which he 
has kindly made : — ‘ \yhen trapping foxes in Hudson's Bay it sometimes 
havens that curtain of these acute animals, probably from^ving seen 
their companions caught, studiously avoid the ordinary steel and wooden 
traps, however carefully set. The trapper then sets one or more guns 
in a peculiar manner, having a line 15 or 20 yards, long uniting the 
trigger with a bait, on taking hold of which the fox sets the gun oif, 
and commits suicide! The double object of the bait being p&ced so 
near the gun is that the fox may be certainly killed— not wounded 
only — and that the head alone shomld be hit, and the body not. riddled 
all over with shot, which would spoil the skin. It is also necessary to 
mention that four or five inches of slack line must be allowed for 
contraction o^ the line by change from a dry to a moist atmosphere, 
which or'sherwise would c£&se so great a strain on the trigger that the 
gun would be discharged without the b^it being touched. So as to 
conceal as far as possible all connection betuVeen bait and gun, that 
part of the lineuext^he bait is carefully hid under the snow. 

‘ When the fox takes t^e bait, he Will have lifted it five inches (the 
length af tbe slack line) froni'its normal position before the gun goes ^ 
off ; ^nsequently, instead of pointing the gun at the bait, it is aimed ' 
fully‘eight or nine inches higher, at the probable position of the brain 
of the animal when the gun is discharged. 

* For reasons which scarcely require explanation, foxes very gene- 
rally go about in pairs (long before the snow disappears), not necessarily 
always close together, because they have a better chance of finding 
food if separated some distance from each other. 

* After one or more fox^ have been shot, the trapper on visiting his 
guns perhaps finds that a lox has first cut the line connecting the bait 
with the gut., and then* gone up and eaten the bait ; or, if the gun has 
been set on a dTif^.bank of snow, he or she h^ scraped a trench ten or 
twelve inches deep up to the bait, tal^en hola of it whilst lying in the 
trench, set the gun off, and then trotted coolly away with the food 
(taken, one nfay say, from the gun’s mouth) safe and uninjured, as is 
clearly qvincqd by there being no mark of blood on the tracks. 

* In pulling the bait whilst iif^the trench, the fox would drag it five 
inches, or the length of the slack line, dorvnwards, and therefore his 
head and noie would be completely out of harm’s way, both because of 
the snow protection, and ^so t,h^e parte of his body being twelve or 
thirteen inches below the line of aun. # 

< In the cases seed by myself, and by a friend of greater experience, 
the trench was always scraped at right angles, or ne^ly so, to the line 
o£ fire of the gun. This at first sight may appear erroneous, but on 
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Dr. Bae also informs me with Regard to wolves, that 
* they have been frequently know:^ to take the bait from 
a gun without injury to themselves, by fir^ cutting the 
line of communication between the^two.^ ‘ He adds : — 

i 

I may also mention what I have b^n lold, although 1 have 
never had an opportunity of seeing it, that wolVes watch the 
fish^pnen who .set lines m deep waller for trojit, thiough holes 
in the ice ,on* Lake Superior, antkvery after the man has 
left, the wolf goes^up to the j^laCe, takei^ hold of the stick which 
is placed across the hole and attached to the line, trots off with 
it along 4da6 ice until the bait is brought 'to tho surface, idien 
returns and eats the bait and the' fish, if any happens tp be on 
the hook. The trout of Lake Superior are very large, and the 
baits are of a size in proportion. . 

Mr. Murray Browne, Inspector of the Local Govern- 
ment Board, writes to me frcm Whitehall as follows : — 

I once, at the DeviPs Glen, Wicklow, found a Sox fast in a 
trap by the foot. We did not like to touch him, but gpt sticks 
and poked at the trap till we got it open. The process took 
ten minutes or a quarter-hour. When first we came up 
the fox strained to get free, and looked frightfully savage ; but 
we had not poked at the trap more dihan a very short time 
before the whole expression of his face changed, he laly perfectly 
quiet (though we must at times have hurt him) ; and when at 
last we had got the trap completely off his foot, he still lay quiet, 

0 

reflection it really is not so, for if the trench is to be a shelter one — 
thinking, as the fox must have done, that the gun or something coming 
from it was the danger to be protected from or guarded against — it 
must be made across the line of Are, for if scratched in the direction of 
fire it would afford little or no protection or concealment, and the 
reasoning power or intelligence of the fox woul^ be at fault. 

* My belief is that one of these knowing foxes had seen his or her 
companion shot, or found it dead shortly after it had been killed, and 
not unnaturally attributed the cause of the mishap to tl^e only strange 
thing it saw near, namely, the gun. 

*It was evident that in all cases they had studied the situa^on care- 
fully, as was sufficiently shown by their tracks in tl^ie snow, which 
indicated their extremely cautious approach when either the string- 
cutting or trench-making dodge was resorted to, in attempting to obtain 
^e coveted bait without injufy to themselvis.' 

^ It will be remembei^ that, from evidence previoi&ly detailed, 
both the wolverine or glutton and certain deer have been shown capable 
of similarly obviating the danger of gim-traps. 
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looked ccdmly at iis^ as if he knei^ we were friends. In 
fact, we l]#d some little <^culty in getting him to move away, 
which he did readily enough when he chose.. Was not this a 
case of reason and good t^eose overpowerw^ natural instinct ? 


Couch says (‘•Illustrations of ‘Instinct/ p. 178): 
‘Derham quotes Olaus in his account of Norway as 
having himself witnessed the &ct^of a fo^ dropping^ his 
tail among the rdcSs on the sea-shore to catch, the crabs 
bel(rw, and hauling vtp and fle^ouri^g such as laid hold 
of it.’ 

Under tBe present hetfiding I must not omit to refer 
to an ifiteresting class of instincts which are manifested 
by those species of the genua^ Canis^ whose custom it is to 
hunt in packs, ^hef instincts which I refer are those 
which lead to a combination among different members of 
the same pack for the capture of prey by stratagem. These 
instincts, which no doubt arose and are now maintained by 
intelligent adaptation to the requirements of the chase, I 
shall call ‘collective instincts.’ Thus Sir E. Tennent 


writes : — 


At dusk, find after nightfall,^ a pack of jackals, having 
watched hare or a ^sdl deer take refuge in one of these 
retrefits, immediately surrounded it on all sides ; and having • 
stationed a few to watch the path by which the game entered, 
the leader commences the attack by raising the cry peculiar to 
theif race, and which resembles the sound ‘okkay’ loudly and 
rapidly repeated. The whole party then rush into the jungle 
and drive out the victim, which generally falls into the ambush 
previously laid to entrap it. 

A natiye gentleman, who had favourable opportunities of 
observing the movements of these, animals, informed me that 
when a jackal h&s brought down ^ gaftne and killed it, his 
first impulse is to hide it in the nearest jungle, whence he issues 
with an air of easy indifference to ob^rve whether anything 
more powerful than himself mi^ be at hand, from which he 
might encounter the risk of being despoiled of his capture. If 
the coast be clear he retqms to the concealed carcass and carries 
it away, followed by his^ompamons. c But if a ;nan be in sight, 
or any othtir animal to be avoided, m^j; aDformant. has seen the t 
jackal seize a cocoa-nut husk in bis mouth, or any similar sub- 
stance, and fly at full speed, as if eager to cany off his pretended 
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prize, returning for the real booty at some more convenient 
season.^ 

Again, Jes#d records the followii^g display of the same 
instinct by the fox, a^ having been|Communic9,ted to him 
by a friend on whose Veracity he cmild'rely: — 

Part of this rocky ground was on the side df a very high 
hill,;which was, not acce^ble for aVportsman^ and from which 
both hares foxes took their way in tlie Evening to the plain 
below. Thei'e were two chahndls or gifllies made*by the rains* 
leading from these rocks to the lower ground. Near one of 
these channels, the sportsman in question) and his attendant, 
stationed themselves one evening in hopes of being «able to 
shoot some hares. They had not been there long, when they 
observed a fox coming down the gull^, ai^d fo^owed by another. 
After playing together for a little time, onS of the foxes con- 
cealed himself under a large stone or rock, which was at the 
bottom of the channel, and the other returned to the rocks. 
He soon, however, came back, chasing a hare before him. As 
the hare was passing the stone where the first had concealed 
himself, he tried to seize her by a sudden spring, but m^sed his 
aim. The chasing fox then came up, and finding that his ex- 
pected prey had psdaped, through the want of skill in his 
associate, he fell upoi^ him, qnd they both foughtp with so much 
animosity, that the parties who had bteen watching thgir pro- 
• ceedings came up and destroyed them both. 

Similarly, Mr. E. C. Buck records (‘ Nature,’ viii., 303) 
the following interesting observation made by his friend 
Mr. Elliot, B.C.S., Secretary to Grovemment, N.W.P. : — 

He saw two wolves standing together, and shortly after 
noticing them was surprised to see on^ of them lie down in a 
ditch, and the other walk away over the open plain. He 
watched the latter, which deliberately went to the far side of a 
herd of antelopes siding in the plain, and drove them', as a 
sheep-dog would a flock of i^eep, to the very spot where his 
companion lay in ambush. As the antelopes crosisihd the ditch, 
the concealed^ wolf jumped up^ in the former case, seized a 
doe, and was joined by Ins colleague. • 

Mr. Buck draws attention to another closely similar 
•display of collective ifistinot -of ^wolves in ^he same 
district observed by writer of one tf the books on 
Indian sport.’ ^ 


* Vat. Hist, of Ceylon, p. 35, 
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With reference to this case I wrote to ‘Nature’ aa 
follows. • The friend to whom I allude was the late Dr. 
Brydon, C.B.* (the ‘ l^st man ’ of the AiJjJ^an expedition 
of 1841), whom I kni^ intimately for several years, and 
always found his« oAicrvations om animals to be trust- 
worthy: — 0 

^ I 

In response V> the^ appeal which closes Mr. '^^uck’s interest- 
ing letter (* Nature,^ vol. viil., p. 3^02), the following instance of 
‘‘collective iiTistinct* exhibited by an animal dlosely allied to the 
wolf, viz., the Indii^n jackal, deserves to be recorded. It was 
communicated; to me by a ggitleman (since deceased*; on whose 
veracity I can depend. This gentleman was waiting in a tree 
to shoot tigers as they came to drink at a large lake (I forget 
the district), skirted hj dense jungle, when about midnight 
a large axis deer emerg^ from ^he latter and went to the 
water's edge. Then it stopped and sniffed the air in the direc- 
tion of the jungle, as if Suspecting the presence of an enemy ; 
apparently satisfied, however, it begg-n to drink, and continued 
to do so for*a most inordinate length of time. When literally 
swolleiwwith water it tiirned to go into the jungle, but was 
met on its extreme margin by a jackal^ which, with a sharp 
yelp, turned it agjiin into the open. The ^deer seemed much 
startled, and 'ran along the shore for some distance, when it 
again attempted to enter* the jungle, but was again met and 
driven back in the same manner. The night being calm, my ' 
friend could hear this process being repeated time after time — 
the yelps becoming successively fainter and fainter in the dis- 
tante, until they b^ame wholly inaudible. The stratagem thus 
employed was sufilciently evident. The lake having a long 
narrow shore inteiwening between it and the jungle, the jackals 
formed themselves in line along it while concealed within the 
extreme ecjige of the,cover, and waited until the deer was water- 
logged. Their prey, being thus rendered heavy and short- 
winded, would fall an easy victinj if induced to run sufficiently 
&r, if jirevented from entering the jungle. It was, of 
course, impossible to estimate the number of jackals engaged in 
this hitnt, fbr it is not impos£ubl& that as soon as one had done 
duty at one place, it outran the deer to await it in another. 

A native servant who accompanied my friend told him that 
this was a stratagem habitual^ employed by the jackals in that 
place, and* that they hunted in sufficfent nimibers ‘ to leave* 
nothing but the bones.’ As it isca stratagem which could only 
be effectual under the peculiar local conditidns described, it 
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must appear that this example of collective instinct is due to 
* separate expression/ and not to * inherited habit.’ • 

Cases of collective instinct are not of unfrecpient occurrence 
among dogs. Tor the accuracy oS ihe two following *L can 
vouch. A small Skye «nd a large molgrel were in the habit of 
hunting hares and rabbits upon their own account, the small 
dog having a good nose, and the larger one ^eat fleetness. 
Th^ qualities they cbmbined in the most advantageous 
manner, the terrier driving, the cover towards his fleet-footed 
companion whiclnwas waitihg for it outside. • • • 

The second case is Vemarkable for a display of sly sagacity. 
A friend • of mine in Eoss-shii-e had a small terrier and a large 
Newfoundland. One day a shepherd called upon hipa to say 
that his dogs had been worrying sheep the night before. The 
gentleman said there must be some mistake^ as the Newfound- 
land had not been unchained. A *few* days afterwards the 
shepherd again called with the same complaint, vehemently 
asserting that he was positive as tot the identity of the dogs. 
Consequently the owner set one watch upon the kennel and 
another outside the shee|^ enclosure, directing them (in con- 
sequence of what the shepherd had told him) not tojnterfere 
with the action of the dogs. After this had been done several 
nights in successiprf, the small dog was observed to come at 
daydawn to the place where the large oifo was chained ; the 
latter immediately slipped his collar, and the two animals made 
straight for the sheep. Upon arriving at the endlosure the 
Newfoundland concealed himself behind a hedge, whilb the 
terrier drove the sheep towards his ambush, and the fate of one 
of them was quickly sealed. When their bre<akfaBt was flnished 
the dogs returned home, and the larger one, thrusting his head 
into his collar, lay down again as though nothing had happened. 
Why this animal should have chosei^ to hunt by stratagem 
prey which it could easily run down, I cannot suggest ; but 
there can be little doubt that so wise a dog muifl« have had 
some good reason. • • • • 

A similar instance of the display of colledtive instinct 
is thus narrated by M. Bureau^ de la Malle : — • • 

I had at one time two sporting dogs, the ohb an excellent 
pointer with a very smooth skin, and of remarkable beauty and 
intelligence ; the other wfls a spamel with long anc^ thick hair, 
but which had * not bftn taught to point, but only coursed in 
the woods like a harrier. My chdteau is situated on a level 
spot of gi ound* opposite to copse wood filled with hares and * 
• • . ff2 
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tobbita. Wbea sitting *at my window* I have observed these 
two dogs^cwhich were at Jarge in the yard, approach and make 
signs to each f>ther, and first glancing at n^, as if to see if I 
offerSd any obstacle to their wishes, step away gently, then 

quicken their pace whei]^hey were at ar little distance from my 
sight, and finally daA) on at full speed when they thought 1 
could neither «6e them nor order them back. Surprised at this 
mysterious manoeuvre, 1 foillowed theSn, and iptnessed a,sin- 
gular sight. Thd‘ pei&ter, v^ho seemed to be the'le 9 .der of the 
ontorprise, had sent th6«8panieliouif to beatth« bushes, and give 
tongue at the opposite extremity of flie bushwood. As to 
himself, he mf^de with slow steps the circuit of the wood by 
followup it along the border* and I observed him stop before a 
passage much frequented by rabbits, and there point. I con- 
tinued at a distance to observe* how the intrigue was going to 
end. At length Tkea^ird the spaniel, which had started a hare, 
drive it with much tongue towards the place where its com- 
panion was lying in ambush, and the moment that the hare 
came out of the passage to gain the fields, the latter darted 
upon it and ^brought it to me with ah air of triumph. I have 
seen the^ two (logs rep^t this same manoouvre more than a 
hundreci times ; and this conformity has convinced me that it 
was not accidental^ but the result of a* con6er^ agreement and . 
combined plan«.of operations understood b^orehand. 

Again, among Mr.Dsfrwin’s MSS., I find a letter firom 
Mr. .H. Keeks (1871), which says that the wolves of New- 
foundland adopt exactly the same stratagem for the cap- 
ture of deer in winter as that which is adopted by the 
hunters. That is to say, some of the pack secrete them- 
selves in one or more of the leeward deer-paths in the 
forest or ‘ belting,’ v^jiile one or two wolves make a 
circuit round the Ijerd of deer to windward. The herd 
inyariably retreats by one of its accustomed runs, and ‘ it 
rarely happens *• • • . that th^ wolves do not manage by 
this stratagem to secure a doe or young stag.’ And 
Leroy, in his book on Animal ](ntelligence, narrates closely 
similar*^ facts of the wolves of Europe as Having fallen 
within his own observation. . 
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CHAPTER* XV;: 

THE DOG. 

The intelligence of the dog ii^ of special, and ingleed of 
unique interest from an evolutionary point of view, in 
that from time out of record this anipial^as been domes- 
ticated on account of the^high level of Its natural intelli- 
gence ; and by persistent contact with man, coupled with 
training and breeding, its *natur^ intelligence has been 
greatly changed. In tho result we see, not only a general 
modification in the way of dependqpt companionship and 
docility, so unlike the fierce and self-reliant disposition 
of all wild species* of the genus ; but also a number of 
special modificatioijs, peculiar to certaiif breeds, which all 
have obvious reference to the requirements of maij. The 
whole psychological character of the dog may therefore be 
said to have been moulded by human agency with refer- 
ence to human requirements, so that now it is not more 
true that man has in a sense created the structure of’* the 
bull-dog and greyhound, than that he has implanted the 
instincts of the watch-ilog and pointer. The definite 
proof which we thus have afiFordeS of the transforming 
and creating influence exerted upon the mentjfl. character 
and instincts of species by long and persistent training, 
coupled with artificial selection, furnishes the strongest 
possible corroboration of the theory which assigns psycho- 
logical development in gerferal to the joint Operation of 
individual experience coupled with natural sflection. For 
thousands of years man has here'been virtually, though 
unconsciously,* perfc^ming if hat ^olutionists. may re- 
gard as a gigantic eit)eriment upon the potency of in- 
dividual experience accuinulated by heredity; and now* 
there stands before iis this most wonderful monument of 
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his labours — ^the culmwation of his experiment in the 
transformed jpsychology of the dog. 

Ih my next work feshall treat of this subject with the 
fulness that it deserved— especially in its relation to the 
origin of instincts*^ and the development of the moral 
sense ; but \o enter upon this topic at present would 
demand more space than ban be allowed. • « 

To do full justice to't^e psycholo^ of the dog a 
sepaSrate treatise would be required. Here I can only 
trac^ a sketch. «. 

€■ C 

* Mimory. 

As regards memory, one* or two instances will suffice. 
Mr. Darwin writes : I had a dpg who was savage and 
averse to all strangers, and I purposely tried his memcary 
after an absence of fiveiyears and two days. I went near 
the stable where he lived, and shouted to him in my old 
manner ; he aliQwed no joy, but instantly followed me out 
walkings and obeyed nte, as if I had parted with him only 
an hour before.’ ^ , 

It is not onljrcpersons or places that dogs remember 
for long perio'ds. I ha^J a setter ‘in theicountry, which one 
year I took uj) with me to town for a few months. While , 
in town he was never allowed to go out without a collar 
on which was engraved my address. A ring upon this 
collar made a clinking sound, and the setter soon learnt to 
associate the approach of this sound with the prospect of 
a walk. Three years afterwards I again took this setter 
up to town. He remembered every nook and corner of 
my house in town, end also his way about the streets, and 
the ftrst time tjiat I brought his collar, slightly clinking 
as before, he showed by his demonstrations of joy that he 
well remembered the sound with all its old associations, 
although he had not heard this sound for three years. 

Emotions, 

The emotional life of'tfie dog^i# highly .developed — « 
more highly, indeed, than that, of any other animal. His 

' Descent of Man, jp. 74 . 
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{pregarious instincts, united with his high intelligence aifd 
constant companionship with man^ give to this> animal a 
psychological^basis for the construction of emotional cha- 
racter, having a more massive Ssiwell as more complex 
consistency than tha^ which is pru/ented even in the case 
of the monkey, which, as we shall afterwards see, attains 
to a remarkably highdevel in this respect. 

Prid^ sense of dignity, an^ self-^espifect are very con- 
spicuously exhibited by welUtreated dogs. As with man, so 
with the friend of man, it is only those whose lines of 
fortune iave fallen in pleasant places,^ and whose feelings 
may therefore be said to have profited by the * refining 
influences of culture, that display in any conspicuous mea- 
sure the emotions in question. Our s^ of low degree,’ and 
even many dogs of better social position, have never enjoyed 
those conditions essential tp mor^ refinement, which alone 
can engender a true sense of self-respect and dignity. A 
‘ low-life ’ dog may not like to have his tail j)ulled, any 
more than a gutter child may like* to have his e^s boxed ; 
but here it is physical, pain rather than wounded pride 
that causes the.smart. Among ‘ high-Bfe ’ dogs,' however, 
the case is different. Here wounded sensibilities and loss 
of esteem are capable of producing much keener -suffering 
than is mere physical pain ; so that among such dogs a 
whipping produces quite a different and a much more 
lasting effect than in the case of their rougher brejihren, 
who, as soon as it is over, give themselves a shake and think 
no more about it. As evidence of the delicacy of feeling 
to which dogs of aristocratic estate may atimn, I shall 
give one or two among many instances that I fould render. 

A reproachful word or look from any of his friends 
would make a SSye te^pder that I owned miserable for 
a whole day. If we had ever ventured to, strike him I 
do not know what would ^ave happened, for his sentiments 
were quite abreast of the agd with respect moral repug- 
nance to the use of the lash. Thus, for instance, at one 
time when all his own frie|id^ wgre out of town, he was 
taken for a walk eweiy day in the par|^ by my brother, to 
whose care he had been entrusted. He enjoyed his walks 
very much, *and was wholly dependent upon my brotht^r 
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&r obtaining them. Nevertheless, ohe day while he was 
, amusing l\jmiself with another dog in the park, my brother,, 
in order to persuade him to follow, struck him with a 
glovef The terrier look|dmp at his face with an astonished 
and indignant gaze, ^el^erately turned round, and trotted 
home. Next day he went out with my brother as before^ 
but after he liad gone a sh^rt distamee he looked up at his 
face significantly^ and again trotted home with a dignified 
a|r. After thus making his protest in the. strongest way 
he could, the* dog ever afterwards refused to accompany 
him.*. ^ * « 

This ^terrier habitually Exhibited a strong repugnance 
to corpo*ral punishment, even^when inflicted upon others.. 
Thus, whenever o\ wl\preyer he saw a man striking a dog,, 
whether in the houlfee or outside, fiear at hand or at a dis- 
tance, he used to rush in to interfere, snarling and snap- 
ping in a most threateifing way. Again, when driving 
with me in a dog-cart, he always used to hold the sleeve of 
my coat eveiy time I t<juched the horse with the whip.. 
As beariii|f upon this sensitiveness of feeling produced in 
dogs by habitually kind treatmenf, I fli^ll here give an 
extract from the letter of one of rpj correspondents (Mrs* 
E. Picton). It relates to'a Skye terrier which had a strong 
aversion to being washed: — 

In process of time ,this aversion increased so much that all 
the seis^ants I had refused to perform the ablutions, being in 
terror of doing so from the ferocity the animal * evinced on 
such occasions. I myself did hot choose to undertake the office, 
for though the animal wa£^)assionately attached to me, such was 
his hon-or of the operation, that even I was not safe. Threats, 
beating, and Starving were all of no avail ; he still persisted in 
^his obstinacy. At'length I hit upon a ndW device. Leaving 
him perfectly free, and not curtailing his liberty in any way, I 
let him know, by taking no notice of him, that he had offended 
me. He was usually the companion of my walks, ^but now I 
refused to let hfen accompany me. When I returned home I 
took no notice of his demonitrative welcome, and when he came 
looking up at me for oare|g»es .w]^en I« was engaged either in 
reading or noadlewoij^, I deliberately t];iALed my head aside. 
This state of things continued for c^bout a week or ten days, 
«a&d the poor animal looked wretched and forlorn.* There was 
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evidently a conflict going on within him, which told visibly on 
his outward appearance. At length one mojning* he crept 
quietly up to and gave me a look which sajd'*as plai^ily as 
any s[x>ken words could have done, jan stand it no longer ; I 
submit.’ And submitohe did quitei^uietly and -^patiently to 
one of the roughest ablutions it had ever b^n lus lot to expe. 
rience ; for by this time J[ie sorely needed it. After it was over 
he bounded tq me with a joyous ba^ and^ wag»of his tail, saying 
unmistakably, ‘ I know all is righi^now.’ He took his place bv 
my side as his ri^ht \yhen 1 went for* my walk* and retained 
from that time his usually glad and joyous, expression of coun- 
tenance. • When the period for the next ablutibn came round 
the old spirit of obstinacy resumed its sway for a while, but a 
single look at my averted countenance was sufficient for him, 
and he again submitted without* a murmuis Must there not 
have been something akin t$> the reasoning faculty in the breast 
of an animal who could thus for ten ^ys carry on such a 
struggle 1 ’ * 

This strong effect of silent coldness shojrsthat the loss 
of affectionate regard caused the ♦terrier more offering 
than beating, starving^ or even the hated bath ; and as 
many analogous cases might be quoted, I»fiave no hesitation 
in adducing this otie as typical of , the craving for affec- 
tionate regard which is manifested by sensitive do^s. 

In this connection I may point out the remarkable 
change which has been produced in the domestic dog.as 
compared with wild dogs, with reference to the enduring 
of pain. A wolf or a fox will sustain the severest kinds of 
physical suffering without giving utterance to a sound, 
while a dog will scream when anyone accidentally treads 
upon its toes. This contrast is strikingly anjalogous to 
that which obtain^ between savage and, civilised jni«m : 
the North American Indian, and even the Hindoo, will 
endure without a moan an amount of physical** pain— or at 
least bodily ^injury — which ^ would produce vehement ex- 
pressions of suffering from a 'European, .^d doubtless 
the explanation is in both cases the same — namely, that 
refinement of life engenders refinement of nervous organi- 
sation, which rendeiii nervous lesions mare intolerable. 

As evidence of the idea of caste in a dog, I shall ^ 
quote only one instance, although many others might be 
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given : this also may be taken as typical. I extract it 
from St. •John’s ‘ Wild Sports of the Highlands/ where, 
speaking of *his retrieve^ this very good bkserver states: 
‘ He struck jip an acqrtintance with, a ratcatcher and his 
cur, thoroughly entferii^ into their '♦ay of business ; but 
the momenta he saw me he instantly cut his humble 
friends, and denied all acquaintance witL them in •the 
most comical inannef.’ ^ ‘ • 

** Dogs likewise display in d high dfgred the feelings of 
emulation and jealpusy. I once had a terrier which took 

S eat pains, shid manifested paternal delight, in teaching 
s puppy to hunt rabbits. But in time the puppy out- 
grew his father in strength ‘and fleetness, so that in the 
chase, in spite of tStfaining eveiy nerve, the father used 
to be gradually distanced. His whole demeanour then 
changed, and every time that Ae found his son drawing 
away from him he used in desperation to seize the reced- 
ing tail of *thq,. youngster, -^though thfe son was now 
much stronger than the father, he never used to resent 
this exercise of paternal authority, ^even though the 
rabbit were close under his nose. ' 

Of jealousy in dogst ipnumefable iftstances might be 
given, hat* I shall merely quote one from my bulky cor- 
respondence on this head. It is sent me by Mj:. A. 
Oldham : — 

Hb had grown old, and having some affection in his legs 
which made walking difficult to him, he had sunk into a very 
stagnant sort of life, when a Scotch terrier was brought to live 
with us, and treated with%inich favour. All Charlie’s old 'vigour 
revived upon the advent of this rival. He exhibited agonies of 
jealousy, and has ^nce spent his life in follp'wing, watching, and 
imitating him. He insists on doing everything that Jack does. 
Although be k<^d previously given up walking, he now makes a 
point of going out whenever Jacl^ does so. Several times he 
has started with us, but finding that Jack was notVif the par^„ 
has turned badk and quietly gone home. In the same wajF, 
< 

' So many cases are on rtcordiolilarge flogs (especially of the New- 
foundland br^d) thro|iring troublesome cun| iftto the water, and again 
rescuing them if they show danger of drowning, that we can scarcely 
fail to accept them as true. Such ca^s exhibit a wanderful play of 
k traman-like emotions. 
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although before he ate nothing but meat, he now eats any fo 
that is also given to Jack ; and if J4ck is caressed lie watches 
for some time,^lid then bursts out whining ancTbarking. ^have 
seen the same rage manifested by a*fine cockatoo at the s^ht of 
his mistress carrying on her wrist an^ stroking affectionately a 
little green parrot. Such jealousy seems to me a very advanced 
emotion, as it has passed beyond the stage when^t may be sup- 
posed to be ^»Eused by a fear of *other anipials monopolLsing 
material benefits which they desire for themselves; it is ex- 
cited solely by s^ing,6^ecK‘(wf or att^rUion bestowed by^thole 
they love upon other animals. The actions in which Charlie 
tries to •participate — such as walking far, plunging int<f cold 
water after sticks, <fec. — are in themselves extremely .disagree- 
able to him, and he performs J^hem only that he may obtain a 
share in the companionship^ and'notjce hestgwed upon Jack. 

Akin to jealousy is the sense of justice. If a master 
is not equal in his ways towards his dogs, the dogs are 
very apt to discover the injustice and to resent it accord- 
ingly. The well-known observation of Jbhe-great Arago 
may be taken as a typical one in this connectioii. Having 
been detained by.a storm at a countrv inn, and having 
ordered a chickefti for his dinner, Arago ^as warming himself 
by the kitchen fird*, whemhe saw^tl\|e innkeeper put the fowl 
on the spit and attempt to seize a turnspit dog •lying in 
the kitchen. The brute, however, refused to enter the 
wheel, got under a table, and showed fight. On Arago 
asking what could be the meaning of such conduqf, the 
host replied that the dog had some excuse, that it was 
nrt his turn but his comrade’s,* who did not happen to be 
in the kitchen. Accordingly, th^ other turnspit was sent 
for, and he entered the spit very willingly,, and turned 
away. When the,fowl was half roasted^ Arago took Jiim. 
out, and the other dogj no longer smarting under the 
sense of injustice, now took his turn without any opposi- 
tion, and completed the roasting of the fowl, 
r Deceitfulness is another* trait in can^e character of 
which numberless instances might be given ; but here, 
again, it seems unnecessary to q^ote more than one or 
two cases as illustifitive of the general fact.^ Another of 
my correspopdents, after* giving several examples of the 
display of hypocrisy of a King Charles spaniel, proceeds 
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He showed the same deliberate design of deceiving on other 

occasions. ^ Having hurt his foot he became lame for a time, 
during which die received more pity and attention than usual. 
For months after he hadfretovered, whenever he was harshly 
spoken to, he^commenped^obbling about the room as if lame 
and suffering pain from his foot. He only gave up the practice 
when he gr^ually perceived that it wa^ unsuccessful. 

*' * 9 

The following m^tancej which I observed payself, I 
rftgasd as mere remarkable. ^ IV has^ already been pub- 
lisned in ‘ Nature * (vol. xii., p. 6 ‘ 6 ), from which I quote it : 

The tender hsed to be very fond of catching flies upon the 
window-panes, and if ridiculed when unsuccessful was evidently 
much annoyed. On one occasion, in order to see what he 
would do, I purpos^ly«> laughed immoderately every time he 
failed. It so happened that he did so several times in succes- 
sion — partly, I believe, in ^consequence of my laughing— and 
eventually he became so distressed that he positively pretended 
to catch the fl^, going through all the (appropriate actions with 
hia lips and tongue, and afterwards rubbing the ground with 
his neck atr if to kill the victim : he then looked up at me with 
a triumphant air of success. So we41 was the whole process 
simulated that I should have been quite deceived, had 1 not 
seen that the fly was st^l upon the winddw. Accordingly I 
drew his attention to this fact, as well as to the absence of any- 
thing upon the floor j and when he saw that his hypocrisy had 
been detected he slunk away under some furniture, evidently 
very much ashamed of himself. 

This allusion to the marked effects of ridicule upon a 
dog leads to a consideration of the next emotion with 
which I feel certain thai; some dogs are to be accredited. 
I mean the ^motion of the ludicrous. This same terrier 
.used, when in good humour, to perfqrm several tricks, 
which 1 know to nave been self-taught, and which clearly 
had the objoct of exciting laughter. For instance, 
while lyipg qp his side and violently grinning, he would 
hold one leg jn his mouth.* Under such circumstances, 
nothing pleased him so^much as having his joke duly 
appreciated, while if 90 notice was t^en of him he 
would becoihe sulky* On the other Hband, nothing dis- 
pleased him so much as being laughed at when he did 
.dot intend to be ridiculous, as coidd not be more con- 
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< 5 luBively proved th&n by the farft of his behaviour hi 

pretending to catch the fly. Mr. Darwin observes : ^ Dogs 
show what majj be fairly called a sense of fiiunour, ^ dis- 
tinct from m&e play ; if a bit (Jf Itick or other su^ ob- 
ject be thrown to orfe, he will o^er^ carry it away for a 
short distance ; and then squatting down '^ith it on the 
ground close before him, will \^it until his master comes 
clo8e to take* it away. The dog will seise it and rush 
away in Iriumph, repeating ^e same mapoeuvre,^ and 
OTidently enjoying the practical joke.’ * 


Oeneral Isfitelligence. 

I have very definite evidence of the fact that dogs are 
^ble to communicate to ope angther simple ideas. The 
communication is always effected by gesture or tones of 
barking, and the ideas tire always of such a simple nature 
as that of a mere ‘follow me.’ • According to^my own 
observations, the dogp must be above the average of 
canine intelligence, and the gesture tifey invariably em- 
ploy is a contact ©f heads, with a motion* between a rub 
and a butt. It is quite diffiSreht from anything that 
occurs in play, and is always followed by a definite course 
of action. I must add, however, that although the in- 
formation thus conveyed is always definite, I have pever 
known a case in which it was complex — anything like 
asking or telling the way, which several writers have said 
that dogs can do, being, I believe, quite out of the question. 
One example will suffice. A Skye, terrier (not quite 
pure) was asleep in the room where I was, wfiile his. son ^ 
lay upon a wall wluch separates the lawn from the high 
road. The young dog, when alone, would i^ver attack a 
strange one, but was a l^een fighter when in company 
with his father. Upon the present oc^sion* a large 
mongrel passed along the road, and shortly afterwards 
the old dog awoke and went sleepily downstairs. When 
he arrived .upon th» (Jocr-step his son /an upPto him and 

• * Deseent of Man, "p, 71, • , 
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made the sign just described, kis^ whole manner im- 
mediatelyc altered to that of high animation. Clearing 
the w^ll together, the two animals ran do^iga the road as 
terriers only can wheii^ jhirsuing an enemy. I watched 
them for a fnile and a l^alf, within which distance their 
speed never aj)ated, although the object of their pursuit 
had not from the first beeji in sights 

It is almost‘^jperfluous to give cases illustrating the 
wll-)^nown fact that dogs conimy.nicate thair desires and 
ideas to man ; but as the subject of 'the communication 
by signs will afterwards be found of importance .in con- 
nection with the philosophy of communication by words,. 
I shall here give a few examples of dogs communicating 
by signs with man, which for my purpose will be the 
more valuable the less they are re\;ognised as unusual. 

Lieutenant-Gen. Sir John H. Lefroy, C.B., K.C.M.G., 
F.E.S., writes me that ne has a terrier which it is the 
duty of his fife’s maid to wash and feed. ‘ It was her 
habit after calling heit mistress in the morning to go 
out and niilk a goat which was tetl^ered near the house,, 
and give ^^ButUn” the milk. One** morning, being 
rather earlier tiian usual, instead.,of going out at once she 
took up isopae needlework and began to occupy herself. 
The dog endeavoured in every possible way to attract her 
attention and draw her forth, and at last pushed aside the 
curtain of a closet, and never having been taught to fetch 
or cairy, took between his teeth the cup she habitually 
used, and brought it to her feet. I inquired into every 
circumstance strictly on^the spot, and was shown where he 
found the cup.’ ^ 

Similarly I select the following case from a great 
numbe*r of othefs that I migh^ quot6, because it is sa 
closely analogous to the above. It is CQmmunicated to 
me by Mr. A. H. Baiiles : — 

6 C ^ 

There is a drinking-trough for him in my sitting-room : if 
at any time it happens to f)e without water when he goes to 
drink, he scratches the diph w?.tt his fore-paws in. order to call 
attention to Bis wants, and this is done jvmi authoidtative way,, 
which generally has the desired effect. Another Pomeranian — 
a member of the same family — when quite young used to soak 
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hard biscuits in wateif till* soft enougl# to eat. She would carjy 
the biscuit in her mouth to the drin^g-trough, drcjp it in and 
leave it there for a few minutes, and then fish at out with her 
paw. 

One more instaii^e of the conjjtiigiicatioif of ideas by 
gestures will no doubt be deemed sufficient.^ It is one of 
a kind which has n)^.ny anal<2gies in the literature of 
caifine intelligence. • > ^ * 

Dr. Bbattie Relates thifi c%se of csgiine sagapity, of whiqt 
the scene was a place war Aberdeen. The Dee fieing 
frozen, ^ gentleman named Irvine w£fs crossing the* ice,, 
which gave way with him abodt the middle of tl^e river. 
Having a gun, he was able to keep himself from sinking 
by placing it across the opening., ‘ yhe, dog made many 
fruitless efforts to savrf his master, hnd then ran to a 
neighbouring village, where he saw a man, and with the 
most significant gestures ‘pulled him by the coat, and 
prevailed on him to follow. The man arrived on the spot 
in time to save the gentleman’s lijs.’ •• 

Numberless other instances of the same kmd might 
be given, and tlje^ display a high degree of intelligence. 
Even the idea of. saving life implies ^n itself no small 
amount of intelligence ; but in Such cases as these we 
have added the idea of going for help, communicating 
news of a disaster, and leading the way to its occurrence. 

Having thus as briefly as possible considered the 
emotional and the more ordinary intellectual faculties of 
the dog, I shall pass on to the statement of cases showing 
the higher and more exceptional developments of canine 
sagacity. 

Were the purpose of this work ttat of accumulating 
anecdotes of anim^ intelligence, this woflld be the place ‘ 
to let loose a flood of Ifacts, which might all be well 
attested, relating to the high intelligence of dogs. But 
as my aim is rather that of si:^pressing anecdoteS, except 
in so far. as facts are required to prove tlfe presence in 
animals of the sundi^ psycholdjrical faculties which I 
believe the differeqjb classes ix) present, I shall here, as 
elsewhere, follow the method of not multiplying anecdotes 
further tha» seems necessary fully to demonstrate tha 
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highest level of intelligence to whi^ the animal under 
considerajtion can certainly be said to attain. But in 
ordey that anjp who read these pages for tl^e sake of the 
anecdotes which the]f hecessa^y present may not be 
disappointed by meeting with cases already known to 
them, I sha^ draw my material mainly from the facts 
communicated to me by^private correspondents, alluding 
to previously published fewts only as supplementary to 
thosp now published for thei first time, c It may be well 
to explain to my numerous coirespohdents that I select 
the*followingi.case6: for quoting, not because they are the 
most sensational that I have received, but rather because 
they either contain nothing sufficiently exceptional to 
excite the criticism of incredulity, or because they happen 
to have been corroborated by the more or less similar 
cases which I quote froip other correspondents. 

As showing the high general intelligence of the dog, 
1 shall first tegin with the collie. •* It is certain that many 
of these dogs can be trusted to gather and drive sheep 
without supervision. It is enough on this head to refer 
to the well-known anecdotes of the poet Hogg in his 
* Shepherd’s Oaleniar,’ concerning his dog ‘ Sirrah.’ 

Williams, in his book' on ‘ Dogs and their Ways,’ says 
(p. 124) that a friend of his had a collie which, whenever 
his master said the words ‘ Cast, cast,’ would run off to 
seek any sheep that might be cast, and on finding it would 
at once assist it to rise. He also knew of another dog 
(p. 102), which would perform the same office even in the 
absence of his master, , going the round of th,0*^lds and 
pastures by himself i:o right all the sheep that he found 
to be cast.^ ' 

Oiie of my cbrrespondents QMr. Laurie Gentles) sends 
me an accoui^t of a sheep-dog belonging to a friend of his 
{Mr. Mitchell, of Invehiess-snire) which strayed to a neigh- 
bouring Ikrm, and took up bis residence with the farmer. 
On the seconS night after the dog arrived at the farm 
the farmer * took the d6g down t^ the meadow to see if 
the cattle were all rigiit. his (Jiamay he .found that 

> For many other instances of sheepdog sagacity* see Watson* 
Seasoning Power of Animaltf under ' Shepherd's Dog.' 
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the fence between his meadow and his neighbour’s had gdt 
broken down, and that the whole of his neighbour’seattle had 
got mixed up T^th his. By the help of the dog the strange 
<5attle were driven back into thei# Aoper meadow, and the 
fence put into temporary repair, ifhei next mght, at the 
same hour, the gentleman start^ off to k)ok after the 
^ttle. The dog, however, was not to be seen. On arriv- 
ing *at the m'^ow, what was, the gentteihan’s astonish- 
ment to 'find that the dog had preceded • him ! «Hifi 


:astonishment soon Changed into de%hted approbation 
when h(k found the dog sitting on the ^broken fSnce 
between the two meadows, and daring the cattle from 
•either side to cross. The cattle had during the interval 
between the first and second visits buokpn down the fence, 
and had got mixed up with each other. The dog had 
quietly gone off on his own, account to see if all was right, 
and finding a similar accident to the one the previous 
•evening, had alone Sin6*unaided driven bactthe strange 
cattle to their proper meadow, and had mountgd guard 
over the broken fence ^s I have already indicated.’ 

Colonel Hamilton Smith says that ^fJie cattle-dogs of 
Cuba and Terra Firma are very wise in mfeaging cattle, 
but require to display different tactics from the cattle-dogs 
of Europe : — 


When vessels with live stock arrive at any of the West 
India harbours, these animals, some of which are nearly as 
large as mastiffs, are wonderfully efficient in assisting to land 
the cargo. The oxen are hoisted out with a sling passing 
round the base of their horns ; and wl^n an ox, thus suspended 
by the head, is lowered, and allowed to fall into the water, so 
that it may swim to land, men sometimes swim by* the side of 
it and guide it, but they have often dogs of this breed 'wlfich 
will perform the service eqftally well; for, catching the per- 
plexed animal by the ears, one on each, side, they will force it 
to swim in direction of the landing-place, and.insi^ntly let 
go their hold when they feel it tcfiich the ground^ as the ox will 
then naturally walk out of the water ^by itself.^ 

That this eagacity Aeed aot be*due to spe^al tuition, 
•may be inferred frdnr a closely similsfir display sponta^ 

> NatfiMra1&t'9 Library^ vol. p. 164 (quoted by Watson). ' 
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n^usly shown in the following case. ^It is communicated 
to me by<>a correspondant, Mr. A. H. Browning. This 
gentleman waslooldng at a litter of youug^pigs in their 
sty, and when he wentfa^ray the docnr of the sty was in* 
advertently feft unfastened. The p%s all escaped into 
his garden. My correspondent then proceeds : — 

My attention ^was called «fco my dog' appearing in a gr^t 
state of excitement^ barkii^g (he seldom barks)/but whmmg 
aiid perfoVming all sorts of anticft (iii a human oubject* I should 
have said * gesticulating *). The herdmen aCnd myself returned to 
the stjr ; we caught biTt one pig, and put him back ; j\p sooner 
had we d^ne so than the dog after each pig in succession,, 
brought him back to the sty by the ear, and then went after 
another, until the whole number Vere again housed. 

In Lord Brougiiam’s ‘Dialogues on Instinct’ (iii.) 
there is narrated the stpiytold to the author by Lord 
Truro of a dog that used to worry sheep at night. The 
animal quietly submitted to be tied up in the evenings 
but when, everybody wae asleep he used to slip his collar,, 
worry the sheep, and, returning before dawn, again get 
into his collar to<avoid suspicion. I allude. to this re* 
markable display o^* sagacity because L am myself able 
fully to corroborate it by precisely similar cases. A friend 
of mine (the late Mr. Sutherland Murray) had a dog^ 
which was always kept tied up at night, but nevertheless 
the neighbouring farmers complained of having detected 
him as the culprit when watching to find what dog it was 
that committed nightly slaughter among their sheep. My 
friend, therefore, set a^ watch upon his dog, and found 
that when all was still he slipped his collar, and after 
.being absent for some hours, returned and slipped his 
head in again. ' , 

A precisely similar case is given further back, and 
others are communicated to n^e by two correspondents 
(Mr. Oo^beliere, of Birmiilgham, and Mr. Bich^ Wil* 
liams, of Buffalo). The^latter says : — 

And here let me ask if you are aw%ire of the cunning and 
sagacity of tfiese sheep-killing dogs, that they never kill sheep 
on the farm to which they belong, or in the immediate vicinity, 

, hut often go miles away ; that they always retuib before day- 
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light, and before doing so wash themselves in some stream to 
rid of the blood. • ♦ 

• ^ 

In G-erm^y I knew a large dc|; that was very find of 
grapes, and at nigh^ used te slm his collar in order to 
satisfy his propensity ; and it was not for some time that 
the thief was suspected, owin^ to his returning before 
daylight ai^d> appearing innocently; chined up in his 
kenneL • ^ I I * ♦ * • • 

A closely similar caag is recorded in Mr. Duncan’s 
book on ‘Instinct’ of a dog belonging to the Eev*Mr. 
Taylor, of Colton. The only (Kflference is tnat the delin-* 
quent dog slipped and afterwards readjusted a muzzle 
instead of a collar. * . ^ ^ ^ 

In connection with «sly sagacity I* may also give an* 
other story contained in my correspondence, although in 
this case I am specially fequesfed by my correspondent 
not to publish his name. I can, therefore, only say that 
he occupies a high position in thg ChuidtL,*an(l that the 
dog (a retriever) was his own property : — * 

The dog was lying one evening before tjib kitchen fire where 
the cook had prepa^ a Jburkey for roasting. She left the 
kitchen for a few moments, when tilie* dog immediately carried 
away the turkey and placed it in the cleft of a tree close to the 
house, but which was well concealed by the surrounding laurels. 
So rapid were his movements that he returned to his post 
before the cook had come back, and stretching himself before 
the fire, looked ‘ as innocent as a child unborn.’ Unfortunately 
for him, however, a man who was* in the habit of taking him 
to shoot, saw him canying away his prize and watched his pro- 
gress. On coming into the kitchen the .man fouqd the dog in 
his old place pretending tO be asleep. Diver’s conduct waa all , 
along dictated by a dbsire to conceal his thdft, and if He were 
a man I should have said tCat he intended, in case of inquiry, 
to prove an alibi. * * 

• • * * 

Mr. W. H. Bodley writes me of a retriever dog that 
belonged to him : — , 

Before he cdme to jne^e li^bd*whdire another dog of similar 
size was kept, and on onb occasion th^ fofight. Having been 
chastised for ^s, on futoib occasions when they quarrelled, 
they used to swim over a river of some breadth, where they 

G e 2 
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oo>ild not be interfered with, and fight out their quarrel on the 
other side. i» What seems to me noteworthy in this conduct is 
the «e^es^at^^^nanifested under the infiuence^of passion, and 
the mutual understandingfjta defer the fight till iSiey could pro- 
secute it unmalested ; liJ^^wo duellists cj^ssing the Channel to 
fight in France. * ^ 

It is, of course, a welj-known thing that dogs may 
easily be taughb ttie^ use of coin for buying buns, &c. 
lU. tl^iB ^Scottish Naturalist * tfon April, 1 J^ 81 , Mr. Japp 
vouches for the fact that a colae which he knew was in 
the habit of pprchafeing cakes with coppers without ever 
having teen taught the use of coin for such purposes. 
This fact, however, of a dpg spontaneously divining 
the use of money requires* corroboration, although it 
is certain that many dogs have* an instinctive idea of 
giving peace-offerings, qnd the step from this to the 
idea of barter may not large. Thus, to give only two 
illustrations, JSdr. Badcock writes to'^me that a fnend of his 
had a do^ which 'one day had a quarrel with a companion 
dog, so that they parted at variance,. ‘ On the next day 
the friend appeared with a biscuit, whicTi he presented as 
a peace-offering.’ Xgain, Mr. Thpmas D. Smeaton writes 
to me of Jii? dog that hd ‘'has an amusing practice when 
he is restored to favour after some slight offence, of im- 
mediately picking up and carr3dng anything that is 
handiest, stone, stick, paper ; it is a deliberate effort to 
please, a sort of good-will offering, a shaking hands over 
the past.’ • 

I am indebted for tl^e following to Mr. Goodbehere, of 
Birmingham ; it may,, be taken as typical of many similar 
caseg : — 

My friend (Mr. James Canning, of Birmingham) was ac- 
. quainted with ^a small mongrel dog who on being presented 
with a penny or a halfpenny would, run with it in his mouth to 
a baker’s, Jum]^ on to the top oft the half-door leading into the 
shop, and ring the bell behind the door until the baker came for- 
ward and gave him a bun or a biscuit in exchange for the coin. 
The dog woul^ accept any^smail biscuif for a half^nny, but no- 
thing less than a bun^ would satisfy hiUi tbr a penny. On one 
oocasion the baker (being annoyed^ at the dog’s^ too frequent 
cViaits), after receiving the coin, refused to give the dog any- 
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thing in exchange, and on every future occasion the latter (who 
declined being tahm in a second tilne) woul<| put*the coin ou 
the floor, and ^pt permit the baker to pick it upimtil hc^had re- 
ceived its equivalent. * ] 

Mr. K. 0. Backlfouse writes tA mb : — 

My dog is a broken-hairnd rabbit-coursing ^dog, and is very 
intelligent. I« took him one day tS an exhibition of pictures and 
objects oi interest, among whicbwere st&tues and a bust of Sir 
Walter Scott. •It a^o&il exhibition, anti as there was 
jewellery, some one had to\it up all night with it as guard. I 
volunteered, and as we were looking ^out find sitting on a 
stand of flowers, my dog suddenly began to bark, and made • 
as if he had found some ope hiding. On looking round I 
found that it was the bust of Sir “V^alter Scott standing among 
the flowers, and in which^he evidently recognised sufficient like- 
ness to a human being to think the supposed man had no 
business there at so late an hour. • 


I adduce this instance because it serves jgis a sort of in- 
troduction to the more remarkable faculty whi^ I cannot 
have the least doub^ is manifested by some dogs — the 


faculty, namely, of recognising portm^ts as representing 
persons, or possibly of n\istaking portraits for persons. 

Mr. Crehore, writing to ‘Nature^ (vol. x:^i .5 p. 132), 


A Dandie-Dinmont terrier, after the death of his mistress, 
was playing with some children in a room into whigh was 
brought a photograph (large) of her that he had never previously 
seen. It was placed upon the floor leaning against the wall. 
In the words of my informant, who witnessed it, the dog, when 
he suddenly caught sight of the picture, crouched and trembled 
all over, his whole body quivering. Tnen he cifept along the 
floor till he reached it, and, seating himself before it, begflin tcf 
bark loudly, as if he would^say, * Why don’t you speak to me 9 * 
The picture was moved to other parts gf the room, and he fol- 
lowed, seating himself before it and repeating bls.barking. 

Mr. Charles W. Peach also gives an accotint in * Nature * 
(vol. XX., p. 196) of a large dog recognising his portrait ; — 

When it (fiie portrait) was brougfit to my home, my old dog 
was present with the familjr at the unveilmg ; nothing was said 
to him, nor invitation given to him to notice it. We saw that , 
his gape ^aa steadily fixed on it, and he soon became excited aadr • 
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whined, and tried to lick and scratch it, and was so much taken 
up with it Miat ye — ^althofigh so well knowing his intelligence— 
were all quite' surprised-^in fact, could scarcely ^lieye that he 
should know it was my f k^ness. We, however, had sufficient 
proof after it Vas hung up|in our parloun The room was rather 
low, and undei; the picture stood a chair : the door was left open, 
without any thought about ^e dog; h& however, soon found it 
out, when a low « wiping and scratching was’ ];ieard by •the 
fi|mily, and on search*^ being nlade, he was in the chair trying to 
get a*o the pibture. After this l/put it up^ higher, so as to 
prev^t its being injured by him/ This did not prevent him 
from paying atiCntion to it, for whenever I was away ffbm home, 
whether *for a short or a long time — sometimes for several days 
— he spent most of his time gazing on it, and as it appeared to 
give him comfort the door was 'always left open for him. When 
1 was long away he made a low whiffing, as if to draw attention 
to it. This lasted for years — ^in fact, as long as he lived. 

4 c 

From this account it appears that when in the first 
instance the^ fipg’s attention was 'drawn to the picture it 
was on tb^ floor in the line of the dog’s sight ; the behaviour 
of the animal then and subsequently was too marked and 
peculiar to admit *qf mistake, 

Another correspondent in ‘ Nature ^(vol, xx,, p. 220), 
alluding* to the previous letter, writes : — 

Having read Mr. Peach’s letter on * Intellect in Brutes,’ 
as shown % the sagacity he witnessed in his dog, I have been 
asked to send a similar anecdote, which 1 have often told to 
friend. Many years ago my husbwd had his portrait taken by 
J. Phillips, R.A., and subsecfaently went to India, leaving the 
portrait in London to bq finished and framed. When it was 
sent home, about two* years after it was taken, it was placed on 
the floor agidnst the sofa, preparatory to being hung on the 
wall. 'We had then a very handsome black-and-tan setter, 
which was a great pet in the housd. As soon as the dog came 
into the room'he recognised his master, though he had not seen 
him for two years, and went up to the picture apd licked the 
face. When tfeis anecdote w& told to Phillips, he said it was 
the highest compliment t^t had ever been paid him. 

Similarly, in the Same periodical (vol/ xx., p, 220), 
Mr. Henry Clark tnrites : — ‘ 

e Some years ago a flne arts exhibition was held at Derby. A 
portrait of a Derby artist (Wright) was thus signalised ; — 'The 
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artist’s pet dog distinguished this from a lot of pictures upon 
the floor of the studio by licking the &ce of the pctrtrait.’ 

Again, 1 4e^rn from Dr. SaQn|el Wilks, F.B.S.,«that a 
friend of his, whom I shall call Mil. E., has Siterrier which 
recognised her portrait. * The poArail is now (1881) hang- 
ing in the Eoyal Academy, ’’^en it firsif arrived home 
the dog barbed at it,* as it did at strainers ; but after a 
day or two, when Mrs. E. opened *tlle door to show the 
portrait to some friends, me do^ went straight to fhe 
picture and licked the hand. The^ picture is a three- 
quarter length portrait of a *lady with tlfe hand at the 
bottom of the picture.’ • 

Lastly, my sister, whois'a very conscientious and accu- 
rate observer, witnessed a most* unhiiistakable recognition 
of portraits as representative of persons on the part of a 
small but intelligent terrier of her own. At my request 
ahe committed the fjLcts to writing shortly after they 
occurred. The following is her statement of them : — 

‘ I have a small terrier who attained the age of e%ht months 
without ever havii^ sefen a large picture, pne day three nearly 
life-sized portraits were placed in my room d^ing his absence. 
'Two were hung up, and dhe left. Blinding against the wall on 
the floor awai&)g the arrival of a picture-rod. When the dog 
•entered the room he appeared much alarmed by the sight of the 
pictures, barking in a terrified manner first at one and then at 
another. That is to say, instead of attacking them in an aggres- 
sive way with tail erect, as he would have done on thus eticoun- 
tering a strange person, he barked violently and incessantly at some 
distance from the paintings, with tail down and body elongated, 
sometimes bolting under the chairs afid sofas in the extremity of 
his fear, and continuing barking from thhre. Thinking it might 
be merdy the presence of strange objects in the roo^i which 
excited him, I covered th9 faces of the portraits with cloths 
and turned the face of the one on the^ floor toiihe wall. The 
dog soon a^er emerged from his hiding-place, and having looked 
'intently at the covered pictures and examined the £ack of the 
frame on the ground, became quite quiet and contented. I 
then uncover^ one of ^e pictures* when he immediately flew 
.at it, barking*in thejsame fri^i%ned*manner as before. I then 
jre-covered llmt one and took the cover offkuother. The dog left 
the covered (me and rushed at the one which was exposed. I 
then burned the face of the one on the floor to the room, md 
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flW at that with increased fierceness. ^This I did many times^ 
covering ahd uncovering «each picture alternately, always with 
the s%pQLe result.* It was only when all thre^ notings were 
uncovered at the same tijad, and he saw one looKing at him in 
whatever direction h^tui||i^, that he l](dcame utterly terrified. 
He continued in this state for nearly an hour, at the end of which 
time, althougfe evidently very nervous and apt to stai*t, he 
ceased to bark, ,-^fter^that *day he never took an^ more netice- 
of the pictures durifig'^ the three months he remained in tho 
£ouse>. He was then absent frckn /he house for seven months. 
On his return he went with me into the room where the por- 
traife were hung, immediately,on his arrival. He wastevidently 
again much startled on first seeing them, for he rushed at one, 
baking as he had done on the ;^r8t occasion, but he only gave 
three or four bark|s wjpien.he ‘ran back to me with the same 
apologetic manner ds he has when** he has barked at a well- 
Imown friend by mistake. 

* « 

It will have been observed that in all these cases the 
portraits, when first recognised aS* bearing resemblance to 
human Ijeings/were placed on the floor, or in the ordinary 
line of the dog’s sight. This is probably an important 
condition to the %i;ccess of the recognition. That it cer- 
tainly was so iU the case of my sister’s terrier was strikingly 
proved -ou a subsequenf occasion, when she took the 
animal into a picture-shop where there were a number of 
portraits hanging round the walls, and also one of Car- 
lyle^standing on the floor. The terrier did not heed those 
upon the walls, but barked excitedly at the one upon the 
floor. This case was further interesting from the fact 
that there were a nun^ber of purchasers in the shop who- 
were, of course, strjingers to the terrier ; yet he took no- 
notice of ttem, although so much excited by the picture^ 
This shows that*the pictorial illusion was not so complete 
as to make Jbhe animal suppose the portrait to be a real 
person ; it was only sufficiently so to make it feel a sense 
of bewilder^ uncertainty •-at the kind of fife-in-deatk 
appearance ot the motionless representation. 

If, notwithstanding all ^tlys body of mutually corrobo- 
rative casei^ it is ^till bought incredible that .dogs should f 

be able to recognise pictorial representations,^ we should 
• ® 

^ Since -my MS. went to press 1 have myself met with a striking 
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do well to remember that this grade of mental evolution 
is reached very early in the psychical devejopmbnt of the 
human child, i In my next work I shall addhice evklence 
to show that children of one year,i)r even le^s, are able to 
distinguish pictures ^ representatlon^of particular objects, 
and will point at the proper pictures when^ fisked to show 
th^e objects., * • 

Comipg*now to cases mojre diStindlly indicative of 
reason in the strict sensfe Sf the word, numberless# ordi- 
nary acts performed by dogs indisputably show that they 
possess •this faculty. Thus, for instance, Livingstone 
gives the following observation.^ A dog tracking his 
master along a road came to a place where three roads 
diverged. Scenting al(jpg two of the rpads and not finding 
the trail, he ran off on the third without waiting to smell. 
Here, therefore, is a true act of kiference. If the track is 
not on A or B, it must be on C, there being no other 
alternative. * 

Again, it is not an unusual thfcig for intelligent dogs, 
who know that their -masters do not wish to take them 
out, to leave the house and run a lafig distance in the 
direction in which they suppose^ tljeir masters are about to 
go, in order that when they are there found the distance 
may be too great for their masters to return home for the 
purpose of shutting them up. I have myself known 
several terriers that would do this, and one of the in- 
stances I shall give m extemo (quoted from an account 
which I published at the time'in ‘ Nature * ) ; for I think 
it displays remarkably complex# processes of far-seeing 
calculation : — • • 

The terrier in question followed a conveyance fron! the* 
house in which I resided in the country, to a town ten miles 
distant. He only did this on one oqcasion^ and about five 
months afbe^ards was taken hy train to the sajne J;own as a 
present to some friends ther^ Shortly aft^wards I called 
upon these friends in a different conveyance from the one 
which the dog had prqvious^ foUdwed ; but the latter may 
have known t^t th^ two conveyance l^longed to the same 

display of the recognition of ^ portrait by a dog. The portrait was 
one of myself, %nd the dog a half-bred setter and retreiver of my owa. 

> Tra/celi, chap. i. * 
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nouse. Anyhow, after I had put up the horses at an inn, I 
43pent the^moming with ^e terrier and his new masters, and 
in t]}e afternoon was accompanied by theip^to the inn. I 
ahould have mentioned fhdt the inn was the same as that at 
which ther cdnveyanc^ h£^ been put uj^ on the previous occa- 
sion^ five moi^s before. Now, the dog evidently remembered 
this, and, reasoning from analogy, inferred that 1 was about to 
return. This ia i^ow^ by ^e fact that he stole Q.way from our 
^arty — although at Vhat prCci^ moment he did so I cannot 
say, hut it wite certainly after wemad ^ivSi at the inn, for 
subsequently we all ^remembered nis having entered the cofiee- 
room with us. « Now, not only did he infer from a i^higle pre- 
cedent that I was going home, and make up his mind to go with 
me, hut he also fu^er reasoned thus : — ^As my previous master 
lately sent me to towiv, it«is |>rohable that he does not want 
me to return to the* country ; therefore, if I am to seize this 
opportunity of resuming my poaching lifjp, I must now steal 
a march upon the conveyance. *But not only so, my former 
master may possibly pick me up ai\d return with me to my 
proper owners ; therefore I must take care only to intercept the 
conveyanre at a point Sufficiently far without the town to 
make sure that he will not think it worth^his while to go back 
with me.' ^ ' 

Complicated as this train of reasoning is, it is the 
simplest** dne I can devise to account for the fact that 
slightly beyond the third milestone the terrier was await- 
ing me, lying right in the middle of the road with his 
face •towards the town. I should add that the second two 
miles of the road were quite straight, so that I could 
easily have seen the dog if he had been merely running a 
comparatively short di^nce in front of the horses. 'V^y 
this animal* should never have returned to his former home 
on his own account I cannot suggest,«but I think it was 
merely due to an excessive cafttion which he also mani- 
fested in othdr things^. However, be the explanation of this 
what it may^ as a fact he n^vef did venture to come back 
upon his own* account, although there never was a sub- 
sequent occasion upon «which any of his former friends 
went to th^town but 'tdJtrier wa^seen to return with , 
them, having alwfys found some why of escape from his 
jintended imprisonment. ' • 

The Bev. J. C» Atkinson gives an account (^Zoolo- 
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jgist,’ Yol. vii., p. 233*8) of liis teiii^r, which, on starting**a 
water-rat out of reeds into the running stream, *would not 
plunge direct^»after it, knowing t^t the rat woulc^ beat 
him at swimming. J^ut the mo&mt the rat jplunged, the 
•dog ran four or five ^ds down th^ bank, and there waited 
till the water-rat, being carried down stream, appeared 
upqn the suri^e, when he pounced upon it successfully. 

Cases pf this Idnd might be/nultipUed fiidefinitely, and 
they appear to Show^a tnfe feculty of reason«or infeiring. 

Professor W. W.* Bailey, writing from Broun Univer- 
sity to ‘Mature * (xxii., p. 607), says s— • • 

A ftiend of mine, a naturalist, and a very conscientious 
man, whose word can be impliditly trusted, gives the following, 
to which he was an eye-witness. His glk^d&ther, then a very 
old but hale and hearty man, had a splendid Newfoundland. 
There was a narrcfw and ppecipitaus road leading from the 
fields to the house. It was regarded as a very dangerous place. 
One day when the old gdntleman was doing some work about 
the farm his horse became alarmed^and stfeOrted off with the 
waggon along this causeway. The chances were thft he would 
dash himself and thb empty waggon to pieq^a At once the dog 
seemed to take in the situation, ^though \fntil ^hattime he had 
been impassive, de started after^tha horse at full speed, over- 
took him, caught the bridle, and by his strength orfested the 
frightened creature imtil help could reach him. My friend 
gives many other stories of this fine dog, and thinks he had 
a decided sense of humour. I will repeat that both of^ these 
tales come to me well authenticated, and 1 could, by seeking 
permission, give names and places. 

Couch gives the following, which is worth quoting, as 
showing the intelligence of dogs ill attacking unusual 
prey : — • • . • • 

On the first discovery of the prey (crabs) a terrier runs in to 
seize it, and is immediately and severely, bitten ifi the nose. But 
a sedate Newfoundland dog*of my acquaintance .prooeeds more 
soberly in his work. He lays ms paw on it te arrest it in its 
escape.; then tumbling it over he beres his teeth, and, seizing 
it with the mouth, throws the prab, aloft. It falls upon the 
stones; the. shell is ctaeked beyond rede]:gption,%nd then the 
dainty dish is devoured at }iis leisure.^ 

. . ^ lUustratUnu of Initvnet, p. 179. •* 
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I myself know a Idrge dog in Germany which used ta 
kill snakes by dexterously tossing them in the air a great 
nun^ber of tiihes, too ouickly to admit of it^e snake biting*. 
When the snake was IbHhs quite dqnfused, the dog would 
tear it in pieces, ffhif dog can nevtjr have been poisoned 
by the bite«of a snake ; but he seems to have had an 
instinctive idea that the •snake might be njore haftnftil in 
its bite than’Coher aninjals; for while he^wg^s bold in 
^.gh^ing with dogs, and did ilotfchen object to receiving his 
fair share of laceration, he was^extremely careful never to 
begin to tearta sndke till \e had thoroughly bevfildered it 
by tossing it as described. 

The reasoning displayed iby dogs may not always be of 
a high order, but^little «incident|, from being of constant 
occurrence among all dogs, are the more important as 
showing the reasoning faculty to be general to these 
animals. I shall therefore give a few cases to show the 
kind of reasoning that is of constant occurrence. 

Mr. Stone writes te me from Norbury Park concerning 
two of his dogs, one large and the pther small. Both 
being in a room ^ the same time, 

one of them, the larger^ \sA a Bone, and when he had left 
it the sidaller dog went to take it, the larger one growled, and 
the other retired to a corner. Shortly afterwards the larger 
dog went out, but the other did not appear to notice this, and at 
any rate did not move. A few minutes later the large dog was 
hearS to bark out of doors ; the little dog then, without a 
moment’s hesitation, went straight to the bone and took it. It 
thus appears quite evident that she reasoned — * That dog is 
barking out of doors, theWore he is not in this room, therefore 
it is safe for* me to take the bone.’ The action was so rapid aa 
to be clearly a consequence of the other dog’s barking. 

• 

Again, Mr. John Le Conte, writing from the TJni- 
versity of California, tells me of a dog whjch used to 
hunt rafcbits jn an extensi^fe pasture-ground where there 
was a hollow tree, whiqh frequently served as a place of 
refuge for the rabbits they were pressed : — 

On one occasich a rabbit was ^btarted,’ and all of the 
dogs, with the exception of * Bonus,’ dashed off«in full pursuit. 

, 'W’e were astonished to observe that the sedate * £^nuB,’ fore- 
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^ing the intense excitement of the clfase, deliberately trotted 
by a short cut to a hollow oak tru^k, and crouching at its 
b^ calmly awaited the advent of the fleeing rdbl^t. And he 
was not dGsappdiiited (th^y frequently} escaped without Being 
reduced to this extremity), for the pursuing dogs pressed the 
rabbit so hard that, afteir xnaking a loi^ detour, it made for the 
place of refuge. As it was about entering the hollow trunk, 
the Qfouching ‘ Jonus * a^tured thcf astonished rodent. 

• • • * ^ * 

Similafly, Andrew tWilson, F^R.S.E., writes me as 

follows : — • \ 

There ss a shrubbery near the house, abdut 2Q0 or 300 yftrds 
long, and running in the shape of a horseshoe. A small terrier 
used to start a rabbit nearly ev§ry morning, at the end of the 
shrubbery next the house, and hun^ hi/n I^Jirough the whole 
length of it to the other end, where the ralfbit escaped into an 
old drain. The dog then appears to have come to the conclusion 
that the chord of a circle is shorter than its arc, for he raised 
the rabbit again, and ins^d of following him through the 
shrubbery as usual, he took the short cut to tl^Q di«in, and was 
ready and in waiting on the rabbit when he arrived, S 2 ^d caught 
him. • 

A . somewhat (Similar instance is communicated to me 
hy Mr. William Cairns, of’ Argyll House, N.B. : — 

1 was watching the operations of a little Skye terrier on a 
wheatstack which was in the course of being thrashed, when 
suddenly a very large rat bounced off, just &om under Fan’s 
nose. It darted into a pit of water about a dozen yards &om 
the stack, and tried to escape. Fan, however, plunged after, 
and swam for some distance, but fSund she was being left be- 
hind. So she turned to the shore qgain cmd rcm round to 
the other side of the pit, and was ready md comght it just on 
kmding, , 

I never saw anything more remarkable. If it was not rea- 
son, I do not know how it is possible that it could come much 
more closely to the exercise of that faculty. * 

Dr. Bannister, editor of thft ‘Journal of^ervous and 
Mental Diseases,’ writes me from^ Chicago, that having 
spent a winter in Alaska^ he ^ l^ad ^ good opportunity to 
•study animal intelligei^ce in the Eskimo do^,’ and he 
reports it as ‘a fact of common occurrence,’ when the 
dogs are drawing sledges on the ice near the coast, that * 
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coming to sinuosifies in the c&ist-line, they spon* 
taneousiy^ leave the beaten track and strike out so as* 
to ^ cpt across ^the wi^ngs by going strsyight from point 
to point’ of land. Inil is frequently done even when 
the leading ^dog ^ ceuld| not see the whole winding of the 
beaten tracks he seem^ to reason that the route must 
lead around the headlands, and that he could econoipise' 
travel by cutting' aeross.’ . * ^ 

^ It will bo remembered irftc^nection with tfeese dogs,, 
that Mr. Darwin in the ^ Descent of 'Man ’ (p. 75) quotes 
Dr. Hayes, wIlo, in ’ his wofk on * The Open Peter Sea,’ 
^repeatedly remarks that his dogs, instead of continuing 
to draw the sledges in a compact body, diverged and 
separated when th^y came to thm ice, so that their weight 
might be more evenly [and widely] distributed. This 
often the first warning which Ijhe travellers received that 
the ice was becoming thin and dangerous.’ Mr. Darwin 
remarks, ^ This instinct may possibly have arisen since th& 
time, loivg ago*,* when ^dogs were first employed by the 
natives in drawing their sledges ; o or Jthe Arctic wolves,, 
the parent stock \f the Esquimaux dog, may have ac- 
quired an instinct, impelling them mot to attack their 
prey in a dose pack when on thin ice.’ 

Mrs. Horn writes me ; — 

One morning, soon after his usual time for starting, I saw 
the dbg looking anxiously about, evidently afraid &at my 
brother had gone without him. He looked into the room 
where we had break&sted, but my brother was not there. He* 
went up two or three stairs, and listened attentively. Then, 
to my astonishment, he came down, and going to the hat-stand 
in t|ie hdl, stood on his hind legs and sniffed at the great-coata 
' hanging there, ufidoubtedly tr 3 ring to ascertain whether my 
brother’s coat was there ornot. 

f 

Another correspondent Q/Iri Westlecombe) writes 

My cat had*kittens, of which two were preserved, the rest 
being drowned. The dog 'tolerated the two kittens, but did not 
care about th^m with anf fridhdUiip. ^ ‘V^hen the kittens were ^ 
a few weeks old, I-^finding that 1 coifid get but bne of them 
off my hands — determined to kill the other, and, jUEi the quickest 
I mode of death, to shoot it by a pistol close behind its head. The 
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dog saw me do this in ^7 garden, and in a few minutes* aftev^ 

' wa^ds she appeared with the other kjtten dead in her mouth;-, 
she had killed it. If that was not reasoning i do not know 
what is. ^ ♦ * 

Mr. W. F. Hoopen* writes me oj a.Newfottndland dog 
that was in the habit of accompanjang the nursemaid and 
baby belonging to its distress. • On one occasion a keen 
win(f began to* blow, and the nursemaid Hebrew her shawl 
over the child I # • . , • 

The nursemaid hadT not laken many steps towards home 
before henprogress was barred by the dog, who f>laced hinlself 
in the centre of the path and growled whenever she advanced. 
She was much alarmed, and tri^ to coax the dog to move, but 
Leo would not, and abated nothing o( th^ hostile display. Half* 
an hour passed, and the gM became nearly distracted. What 
could be the matter with the dog) Was she to be a prisoner 
all day ) Would the^animal fly at hef throat ? Was Leo sufler-* 
ing irom hydrophobia ) T^ese and similar questions crossed the 
girl’s mind. At length a suggestion of despair^it*was nothing, 
more— occurred to her. She thoughif it might wi%the dog. 
round to good humour if she showed it the baby ; so she removed 
the folds of her sham and presented it at^A^m’s length to the 
dog. The result was magical, and &r in excess^ all expecta- 
tion, for not only did the dog cease^to* growl, but he began to. 
gambol and caress, and remov^ himself from the path altogether, 
so that there was now a free course, and home was soon reached. 
The explanation of the whole afl^ is, when the nursemaid 
turned on her path thinking she had gone sufficiently far,»thQ 
dog missed sight of the baby, and believed it was gone. Tinder 
this impression the dog converted lumself into a sentinel, with 
the resolve that not one step should Jbe taken towards home^ 
without the baby ; and faithfully did the animal kee{^ watch and 
ward until the demonstration was given that the child had iiot 
been left behind, but '^as still^in the nurse’s arflis alive and well.. 

I think this is an exhibition of intelligence worthy of being 
known to you. * * 

* . • . • 

I extract the following instahee from Gol. ^utchinsonV 
^Dog-breaking.’ It is briefly alluded to in the ^Descent 
of Man.’ The observer and nancator»is Mr. Col^uhoun ^ 

I may mention a proof of his sagacity. Having a couple of* 
long shots acroee a pretty broad stream, I stopped a mulard ^ 
with eadi barrm, but both were only wounded. I sent hin^ * 
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aHoroBB for the birds. first attempted to bring them both, 
but one ali^ays struggled put of his mouth : he then laid down 
one intending, te bring the other ; but whenever he attempted 
to crcfis to me, the birdfleft fluttered into tKer water ; he im- 
mediatdy returned again, laid, down me flrst on the shore and 
recovered the other. * TU.) flirat now fluttered away, but he 
instantly securi3d it, and, standing over them both, seemed to 
-cogitate for a moment ; then, although on any other occc^on 
he never ruffles 'aVeaiber, deliberately killed one, ^brought over 
the other, and,then returned fox^tl^ dead birdt 

Tlie following, communicated to me by Mr. Blood, is a 
closely analogous, and therefore confirmatory case. He 
was oufshooting with a companion, and three wild ducks 
were simultaneously drowed/into a lake — one felling dead 
and the other two winged. Mr. Blood sent in his spaniel 
to retrieve, ^ jf 

and of course when the wounded birds saw her coming they 
.swam out, so that she flrst reached the dead duck. She swam 
up to it, pau^d * for a moment, and passing it went after the 
nearest wfionded bird, having caught this, she again hesitated, 
and apparenriy aft^ consideration shelve it a chop and let it 
go, quieted for the present. She then caught and brought to 
fend the other wounded duck, and going back she again reached 
the dead ^ird ; but looking at the other and seeing that it was 
:again moving, she went out and brought it in, and last of all 
brought the dead bird. The dog was a first-rate retriever and 
never injured game, so that it was an entirely new thing for her 
ix> kifi a bird. 

Again, Mr. Arthur Niiols, in ‘ Nature,^ vol. xix., page 
496, says ; — t- 

Can we conceive sChy human being reasoning more correctly 
than a. dog did in Jbhe following instance ? /Towards the evening 
of a long day’s snipe-shooting on Dartmoor, the party was 
walking down* the b^k of the Dart, when my retriever flushed 
.a widgeon which fell 'to my gun, in the river, and of course 
instantly* dived. I said no word to the dog. 'He did not 
plunge into the*Hver then, but galloped down stream some fifty 
•or sixty yards, and then entered and dashed from side to side — 
it was abouf«. twenty or thirty feet vuden— working up stream, 
and wif>1riTig a great commotion in the water until he came to 
Jhe pllMse where we stood. Then be fended and/ihook himself, 
and carefully hunted the near bank a considerable distance 
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down, crossed to the of>po8ite side, and diligently explored thsi!ib 
bank. Two or three minutes elapsed, and the parly was for 
moving on, when 1 called their attention to a sftdden change in 
the dops demednbur. !l^is ‘flag’ was^now up and going from 
side to side in that energetic maimer which, as every sportsman 
knows, betokens a hot scent. I then 'knew that the bird was as 
safe as if it was already in my bag. Away throifgh the heather 
wei^ the wavipg tail, uftitil twenty or thirty yards from the 
bank oppo^it^ to that on which '^e wel^e stamping there was a 
momentary scufDe ; the bird jtst rose*from the ground abo>% 
the heather, the dog sprang into the air, caught it, came away 
at full gallop, dashed across the stream, and delii^ered it intb my 
hands. Need I interpret all this for the experienced spgrtsman % 
The dog had learned from long experience in Australia and the 
narrow cafSadas in the La Flata*that^a wounded duck goes down 
stream ; if winged, his maimed wing sticks out and renders it 
ii|lpossible for Inm to go up, so he will invariably land and try 
to nide away from the bank. tBut ifHhe dog enters at the place 
where the bird fhll, the latter will go on with the stream for an 
indefinite distance, rising now and then for br^tb^^and give infi- 
nite trouble. My dog had found out aU this long sinQ^, and had 
proved the correctness of his knowledge times out of number, 
and by his actiom^ hid tav^ht me the whole%rt and mystery of 
retrieving duck, ^is object, I say without a doubt, because I 
had numberless opportunities of observing it, was to,fiing the 
bird and force it to land by cutting it off lower down'the stream. 
Then assuming, as his experience justified him, that the bird 
had landed, he hunted each bank in succession for the trail, 
which he knew must betray the fugitive. j 

As showing in a higher, and therefore rarer degree, 
the ratiocinative faculty in dogs, Fmay quote a brief ex- 
tract from my British Association lectlire : — » 

My friend Dr. fcie, the well-known traveller and natu- 
ralist, knew a dog in Orkney which used to {accompany his 
master to church on altematp Sundays.' To do so he had to 
swim a chanhel about a mile wide ; and before faking to the 
water he used to run about a mile to the north Vhen the tide 
was fiowing, and a nearly equal distahce to the south when the 
tide was ebbing, * almost invaslalfiy cdculating his distance so 
well that he ‘landed at the nearest point to\he church.’ In his 
letter to me l^r. Bae continues: ^How the dog managed to, 
calculate the strength of the spring and neap tides at their 
* ' . H H 
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Tarioos ratM of speed, And always to s^im at the proper angle, 

is inost surprising/ r 
«. 

As a confirmatory' Qase, I ma^ also quote an extract 
from a letter sent me by T4x. Percival Fothergill. Writing 
of a retriever whicbi h)i> has, he says'': — 

I have seen her spring rf)verboard|from our gangway 16 feet 
from the waterdkie^ J'he tides ran more than 5oknots, an*d she 
jpi variably came down ;ko a^lit^le«wharf abreast the ship, and 
gaze*3 intently for small pieces stick or straw, and having 
thus ascertained the drift of the tide (did as you mention of 
another dog),kan up tide and swam off. The sentry on the 
forecastle ^ways kept a look-out for the dog, and threw over 
a line with a bowling knot, and she was hauled pn board. 

But one day sii^ ^ as observed to wait an unusual time on 
the wharf ; no wood or straw gave her the required information. 
After waiting some timp, she lay down:, on the planks, and 
dropped one paw into the water, and found by the feel which 
way the tide ran, got up, and ran up stream as usual. 

Mr. ^G-eorge Cook/ writes me that he recently had a 
pointer, which qpe morning, when the grass w:as covered 
with frost, dragged a mat out of his kennel, from which 
he had got loose, to the Jawn beneath ^the house windows, 
where Be' was found lying upon the mat, which thus served 
to protect him from the frost. The distance over which he 
had dragged the mat for this purpose was about 100 yards. 
Mr* Cook adds: ‘I have since frequently seen him bring this 
mat out of his kennel and lay it in the sunshine, shifting 
it if a shadow came upon the place where he had laid it.’ 

The following is \jent me by the Bev. F. J. Penky. 
He gives me the name of his friend the canon, but does 
no'c give me express permission to publish it. In quoting 
his account, therefore, I leave this name blank. He 
says : — " 

The* foUbwing is an instance of sagacity — ^intieed, amount- 
ing to reason'-— in a dog, a French poodle that belonged to 
Colonel Pearson (not the lately beleaguered colonel at Ekowe, 
but a Colopel Pearson*' living^ somd years at Lichfield). 
The circumstance happened to a frienct of mine, Canon — ^ — , ' 

lector of . I have the story from his own Bps, but I have 

no permission for his name to be used in any puolioation, should 
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the story be thought worthy of it. friend the canon, I maj^ 

say, has no leanings. Being a guei^ at luncheon j with the 
dog’s master, my friend fed the dog with pieces*of,beef. After 
luncheon the beef was taj^en into the ?arder. The dog did not 
think he had his fair ^mre. What did he do 1 •Now he had 
been taught to stand on his hind legJ, put his paw on a lady’s 
wrist, and hand her into the dining-room. ^ adopted ^e 
same tactics with my fribnd the cahon, stood on his hind legs, 
put his paw oh his arm, and madi 9 for the^ dhor. To see what 

would follow, Caflon shfflred himself to be led ; bi^t Ujb 

sagacious dog, instead bf steering for the dining-room, led him 
in the direction of the larder, along a passage, ^wn steps,* &c., 
and did not halt till he brought him to the larder, and close to 
the shelf where the beef had been put. The dog hacf a small 

bit given hinf for his sagacity, and Canon returned to the 

drawing-room. But the dog was still not satisfied. He tried 
the same trick again, but tins time fruitlessly. The canon was 
not going again wit& him to the lart^r. What was Mori to do ? 
And here comes the instance of reason in the poodle. Finding 
he could not prevail on the visitor to make a second excursion 
to the larder, he went out into the hoB, took in bis teeth Canon 
— ■ -’s hat from off the, hall table, and carried it under the 
shelf in the larder, where the coveted beef lay out of his reach. 
There he was found ♦with the hat, waiting Ibr the owner of the 
hat, and expecting another savoury bib when he should come for 
his hat. ^ 

Many anecdotes might be adduced of the cleverness 
which some dogs show in finding their way by train ; but 
I shall give only three, and I select these, not only be- 
cause they all mutually corroborate one another, but like- 
wise because they all display such '^igh intelligence on the 
part of the dogs. 

Mr. Horsfall, in^‘ Nature,’ vol. xx., p. 505, says : — , 

Last year we spent our holidays at Llan Bedr, Merioneth- 
shire. Chir host has a house in the above village and another 
at Harlech, a town three niiles distant. His favourite dog, 
Nero, is of Norwegian birth, and a highly intelligent animcd. 
He is at liberty to pass his time at either of thcf houses owned 
by his master, and he occ^onally wadks from one to the other. 
More frequently, hovgsver, he'gdbs td the railw^ station at 
Llan Bedr, 'gets into the train, and jumps out at Harlech. 
Being most probably unable* to get out of the carriage, he was 
on one occasion taken to Salsemau, the station beyond Harlech,' ^ 
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When he left the carriage and waited on the platform for the 
return train to Harlech.c If Nero did not make use of 'abstract 
reasoning * Inay as well give up the use of the term. 

Miss M. C. Young writes to me « — 

You may nerhaps tl&nk the following worthy of notice, as 
illustrating the comparative &ilure of instinct in an animal 
which has begup to reason, A fnen^ of mine^has a mongrel 
fox-terrier of remafk^le irtellig^ce, though undeveloped by 
^y^jraining.* This dog has al^iraTO shown a^’great fondness for 
accompanying any of the family^ on a railway journey, often 
having to be tcken out of tl^e train by force. One morning in 
the suinmer of 1877 the gr^m came, in great distress, to say 
that Spot bad followed him to (he station, and jumped into the 
train after a visitQr’s piai^ who was going to sSe her friends, 
and he (the groomjT felt sure the dog would be stolen. The 
railway is a short single line, with three ^trains down and up 
each day, and my friend i^ well known to all the officials, so she 
sent to meet the next train, whep the guard said the dog 
(apparently hnctipg friend in the train) had jumped out at 
a Httle re^side station^^about five miles d^tant. Most dogs 
would have found their way home»eas^y, though the pla^ 
itself was strangdji^but Spot did not appear till late in the 
evening, after ten hours’ absence, e.nd dead tired. On inquiry 
we foun^i that the guard* had seen nothing of her at 9 A.M., at 
12 A.M., at* 1 P.M., nor at 4 f.m. ; but when he reached the little 
station on his return at 5.30, ' she was walking up and down 
the platform like a Christian,’ jumped into his box, and jumped 
out «again of her own accord at the right station for her home. 
She had evidently spent the interval in trying to find her Way 
home on foot, and not succeeding, had resolved on returning 
the way she came, 

Lastly,' for the ‘^following very remarkable case I am 
indebted to my«friend Mrs. A. S. H. Kichardson : — 

The Rev., Mr. Townsend, incumbent of Lucan, was formerly 
an engineer on the Ihindalk lin^ of railway. He had a very 
intelligeht Sbotch retriever deg, which used to have a habit of 
jumping into kny carriage in which Mr. Townsend travelled; 
but this had be^ discontinued for a year when the following 
incident happened. Mf. Towitsend hnd the dOg were on the , 
platform at Dundidk station ; Mr. Townsend went to get a * 
ticket for a lady, and during his absence the ^g jumped into 
' a carriage, and when the train started, was carried down to 
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Clones. T^ere he found himself alone when he jumped out*; 

he went into the station-master's offioe and looked aiSout, then 
into the ticket-collector’s and searched^ there, and* then r%n off 
to the town of tllones, a#nile distaift. There he searched the 
resident engineer’s offic^, and notf findiug^his master, returned 
to the station and went to the up j^a&orm. yHien the up 
train arrived, he jumped in, but was driven out by the guard. 
A ballast train then drei;^ up, going on to a ]^r 9 iich line which 
was being constructed to Cai^, but whicn ^as not finished yet. 
The dog traveUecf on the en<^ne as faf as the Ihie went,* ana 
then ran the remaining five miles to Oaran, where Mr. Town- 
send’s sistvir lived. He visited her house, and not finding’ his 
master, ran back to the station, and took a return train to 
Clones, where he slept, and was/ed by the station-master. At 
four in the mchning he took a gOodii tr^n down to Dundalk, 
where he found Mr^ Townsend. * 


It would be easy to continue multiifiying anecdotes of 
canine intelligence ; but I ’think a sufficient numbgr of in- 
stances have now been given for the only purpose that I have 
in view — ^namely, that of exhibiting in a connected manner 
the various psychological faculties which are presented by 
dogs, and the level of development to which they seveihlly 
attain. I may again remark that I have selected these 
instances for publication from among many others that I 
could have given, only because they Conform to one or other 
of the general principles to which I everywhere adhere in 
the quoting of facts.* That is to say, these facts are either 
matters of ordinary observation, and so intrinsically credi- 
ble ; or they stand upon the authority of otfservers well 
known to me as competent ; oy they are of a *kind which 
do not admit of mal-observation ; or, lastly, Ithey are well 
corroborated by similar accounts I'eceived from indepen- 
dent observers." I th^ik* thejfefdre, that this stetch of the 
psychology of the dog Is as accurate as the nature of the 
materials admits of my dr&wing it. If it is fiiirly open to • 
criticisi^i on any one side, I believe it is from the side of 
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the dog-lovers, who may perhaps with justice complain 
that I h&ve ignored a* number of published &ct8, stand- 
ing en more or less good authority, and (appearing more 
wonderful t]^n aim of the ^ts thH I have rendered. To 
this criticism I him oi^ly to answer that it is better to err 
on the safe stde, apd that if the facts which 1 have ren- 
dered are sufScient to prove the^ existence of all (the 
psychological feitultihs wluch the dog can fairly»be said to 
possess, it is of less momenl jjaat partly doubtful cases 
should be suppressed, where the only object of introducing 
them would to show that some particular facifitieswere 
in soma particular instances more highly developed than 
was the case in the instances here recorded. » 
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MONKEYS, A^ES, AND BABOONS. 

9 

We now come to the. last group of animals which we shall 
have occasion to consider, and^ these, from an evolutionary 
point of view, are the qiost inteflresttng? Unfortunately, 
however, the intelligence of apes, monkeys, and baboons 
has not presented toaterial.for nearly so many observations 
as that of other intelligent mammals. Useless for all 
purposes of labour or art, mischievous as, domestic pets, 
and in all cases troublesome to ke^p, these anifiaa^ls have 
never enjoyed thn improving influences of hereditary 
domestication, vdiile for the same res^Sns observation of 
the intelligence df captured individuals has been com- 
paratively scant. Still more unfortunately, theee remarks 
apply most of all to the most man-Uke of the group, 
and the nearest existing prototypes of the human 
race : our knowledge of the psychology of the anthr^^poid 
apes is less than our knowledge of the psychology of any 
other animal. But notwithstanding the scarcity of the 
material which I have to present, I think there is enough 
to show that the mental life of the Simiadc^ is of a dis- 
tinctly different t^e from any that we have hitherto con- , 
sidered, and that in their psychology, as in their anatomy, 
these animals approach most nearly to Homfi aapiem. 

V 

Emotions. 

Affection . and sympathy .are • strongly marked — the 
latter indeed more Nathan in any other aniihal, not even 
excepting the dog. A. few instances from many that 
might be^uoted will be sufiScient to show this. * ^ 
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• I Mr.' Darwin writes:*— * * 

Eengg^r observed an Americai^ monkey (a Cebus) carefully 
driving away 4be flies wbjch plagu^ her i^an|;,,and Duvancel 
saw a Hylobates waging we fkces iS her young ones in a 
stream. So i&tense ii^the grietf of femaie monkeys for the loss 
of their youngs that it iir/ariably caused the death of certain 
kinds kept under confinen^ent by Brehm in North Africa. 
Orphan monkeys yere^always adopted and cai^&lly guaifled 
by the other monkey^, both mal^ a^ female.^ ^ * 

Again, Jobson says that whenever his party shot an 
orang-outang from ‘their boat, the body was caJried off 
by otherp before the men could reach the shore. 

So, again, James Forbey, F.R.S., in his ‘ Oriental 
Memoirs,’ narrates the «followin^ remarkable instance 
of the display of solicitude and care for a dead companion 
exhibited by a monkey :-r , ® 

One of a shooting-party under a t^ian tree killed a female 
monkey, and cairried it to his tent, which was soon surrounded 
by forty or fifty of* the tribe, who made a great noise and seemed 
disposed to*^ attack their aggressor. TJiey retreated when he 
presented his fowliag-piece, the dreadful elSeot of which they 
had witnessed and appeared perfectly to understand. The head 
of the troop, however, stood* his ground, chattering furiously ; 
the sportsnidn, who perhaps felt some little degree of compunc- 
tion for having killed one of the family, did not like to fire at 
the creature, and nothing short of firing would suffice to diivo 
him off. At length he came to the door of the tent, and, find- 
ing threats of no avail, began .a lamentable moaning, and by the 
most expressive gesture seembd to .beg for the d^d body. It 
was given him ; he took i^ sorrowfully in his arms and bore it 
away to his expecting companions. They who were witnesses 
of this extradrdinary scene resolved never again to fire at one 
of thd monkey race.* * 

Of course jt is not to be supposed from this instance 
that all, or even most 'monkeys ^display any ca^e for their 
dead. A writer in ‘ Nature ’ (vol. ix. p. 243), for instance, 
says expressly that such is not the case with Gibbons 
{Hylobates agUis)^ whi^li hp Jias observed to be highly 
sympathetic to injured companions,,but ^ take .no notice 
whatever ’ of dead ones. 

t 

• ‘ • Descent of 3fan, p, 70, 
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Begarding their *syinpathy for Injured companions this' 
writer says : — • t 

I keep in my garden a number^ of Gibbon a^es {Hylohates 
CLgilia) ] they live quitejfee from all restraint in tli^ trees, merely 
coming when call^ tc^be fed. Gne^f them, a young male, on 
one occasion fell from a tree and dislocated his wvist ; it received 
the greatest attention i^m the oi:hers, especially horn an old 
femsde, who,«hbwever, was no relation^ i^he# used before eating 
her own plantain to take tipiih^ firsj that were offered to hpr 
every day, and give them tc:|the cripple, who was living •in the 
eaves of a wooden house; and I have frequently noticed that a 
cry of fnght, pain, or distress from one worad bring all the 
others at once to the complainer, and they would then condole 
with him an^ fold him in their arms. 

Captain Hugh Cro^, in his ‘ Narrative of my Life/ 
relates an interesting talq of the conduct of some mon- 
keys on board his ship.^ He says : — 

We had several monkeys on board; they .were of different 
species and sizes, and amongst theih was a beautiful little 
creature, the body qf which was about ten inches or a foot in 
length, and aboubthe circumference of a cqjAmon drinking glass. « 
This interesting little anin\al, which, when I ^leceived it from 
the Governor of the Island of St. •Thomas, divertep^me by its 
innocent gambols, became afflicted by the malady which un- 
fortunately prevailed in the ship. It had always been a 
favourite with the other monkeys, who seemed to regard it as 
the last bom and the pet of the family ; and they granted it 
many indulgences which they seldom conceded to one another. 
It was very tractable and gentle m its temper, and never took 
advantage of the partiality shown t(» it. From the moment it 
was taken ill their attention and care of it redoubled ; and it 
was truly affecting and interesting to see with what an:pety 
and tenderness they 1)ended^nd nursed the tittle creature. A* 
struggle often ensued among them for priority in those offices 
of adection ; and some would steal one thing an& some another, 
which they 'would carry to* it j;inta8ted, however tempting it 
might be to their own palates. Then they would take it up 
gently in their fore-paws, hug it to their breasts, and cry over 
it as a fond mother would over her suffering child. The little 
creature seemed sensible of their assiduities, but it was wofully 
overpowered by sickness. « It would sometimes come to me 
and look me {>itifully in the face, and moan and cry like an^. 
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iol&iit, as if it besought mb to give it reli^ ; and we did eveiy- 
thing we coxdd think of to«restore it to health : but, in spite of 
the united at^ifdon of ite kindre€ tribes and oursdves, the 
intereilbing litiie creature tiid not survi^ long. * • 

4 ' ^ ^ 

Here is a case w{iic]| I myself witnessed at the Zoo- 
logical Gardens, and published in the ^ Quarterly Journal 
of Science,’ from which I itow quote i — ^ • 

A year or two* a^o* thera^ was Arabian baboen and an 
Afiubin baboon* confined in one cag^ adjoining ^hat which con- 
tained a dog-headed baboon. The 'Anubis baboon passed its 
hand through the wir& of the .partition, in order to purloin a 
nut which the large dog-headed baboon had left within reach — 
expressly, I believe,*that it might act as a bait. The Anubis 
baboon very well knew the da<n'ger he ran, for he waited until 
his bulky neighbour liad turned his b4ck upon the nut with the 
appearance of having forgotten all about i^. The dog-headed 
baboon, however, was all th% time blyly looking round with the 
comer of his eye, and no sooner was the arm of his victim well 
within his cag6*'tb^n he sprang with astonishing rapidity and 
caught the #^treating hai£i in his mouth. The cries of the 
Anubis baboon quickly brought the keeper Ip the rescue, when, 
by dint of a gocd d4^1 of physical persuasion^ the dog-headed 
baboon was indissed to leave go his bold. The Anubis baboon 
then retir^ to the middle* of his cage, moaning piteously, and 
holding the injured hand against his chest while he rubbed it 
with the other one. The A^bian baboon now approached him 
from the top part of the cage, and, while making a soothing 
soundr very expressive of sympathy, folded the sufferer in its 
arms — exactly as a mother*^ would her child under similar 
circumstances. It must be stated, also, that this expi-cission of 
sympathy had a decidedly quieting effect upon the sufferer, his 
moans becommg less pit^us so soon as he was enfolded in the 
arms, of his comforter; and the manner in which he laid his 
cheek itpon the bohom of his frienj^ was as expressive as any- 
thing could be of sympathy appreciated. This really affecting 
spectacle lasted a considerable time, and while watchiiig it I 
felt that, even &ad it stood alo^e, ft would in itself have been 
sufficient to prow3 the essential identity of some of the noblest 
among human emotions with those of the lower animals. 

As a beaUciful jpstance of the display of sy^npathy, I 
may narrate an occurrence whicji was witnessed by my 
friend Sir James Malcolm — a gentleman on £he accuracy 
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of whose observation I can rely* He was on board* *a 
steamer where there were two» common Elst India 
monkeys, ong pf which was olde^ and l^ger tha,p the 
other, though they,4ere not Aother and child. The 
smaller monkey oneP day fell*ov^board ami&ships. The 
larger one became frantically excited, andtrunning over 
th^ bulwarks, down to a part of the ship which is called 
‘the ben^,^*it held on to the i^de erf the Vessel with one 
hand, while wilfti the otfler^it extended to her droning 
companion a cord with wAich she had been tied up, and 
one end of which was fasteijed rouAd h^r waist. * The . 
incident astonished everyone on board, but unfortunately 
for the romance of the sto:^ the littld monkey was not 
near enough to grasp the floating end^ef the cord. The 
animal, however, was eventually saved by a sailor throwing 
out a longer roptf to the Jittle swimmer, who had sense 
enough to grasp it, and so to be hauled on board. 

The following account of the behaviomr.pf a wounded 
monkey seems to suggest the presence of^a class qf 
emotions similar ,to those which we know as feelings of 
reproach. The«observer was Capt. Jojihson : — « 

I was one of a ^rty ofl Jeekary' jn the Bafiar district ; our 
tents were pitched in a large mango garden, and eur horses 
were picquetted in the same garden a little distance off. 
When we were at dinner a Syer came to us, complaining that 
some of the horses had broken loose in consequence of being 
frightened by monkeys (i.e. Macacus Orhesus) on the treetf. As 
soon as dinner was over I went oiit with my gun to drive them 
off, and I fired with small shot at one of them, which instantly 
ran down to the lowest branch of th§ tree, as if he were going 
, to fly at me, stopped suddenly, and codlly put his paw to the 
part wounded, covei^ with blood, and heli} it out for me to. 
see. I was so much hurt at the time that it has left* an im- 
pression never to be efi&ced, and I have never ^oe fired a gun 
at any of the tribe. Almost immediately on my return to the 
party, beforo I had fully described what hadpassld,a*Syercame 
to inform us that the monkey was dead. We ordered the 
Syer to bring it to us, but by the time he returned the other 
monkeys had barried^^e deadToAe off, and none pf them could 
anywhere be seen. * * 

^ • 

This ^case is strikingly corroborated by the following* 
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allusion to Sir W. Ho^’s Memoirs, given by Jesse as 
follows : — » t* 

ft c 

• Oq£) of his* officers, con^g home i^ber a long day’s shoot- 
ing, saw a female monkey running wong the rocks, with 
her young one in her arps. * He immediately fired, and the 
animal fell. On his coming up, she grasped her little one dose 
to her breast, and with her^ther hazy^l pointed to the wound 
which the bdl had B>nd which h^ entered above her 

br^t. Dipping her finger fn ^e rblood, and. then holding it 
up, she seemed m reproach him wifh being the cause of her 
deaths and consequently that of the young one, to which she 
frequently pointed. * I never,! says Sir William, ‘ felt^so much 
as when 1 heard the story, and I determined never to shoot one 
of these animals as long as I lived.’ ^ ,s 

ft «• • 

Mr. Darwin sayd that most persons who have observed 
monkeys have seen them show a sense />f the ludicrous. 
Here is an instance whic*h I Klave myself observed, and 
now quote from my article in th^ ‘ Quarterly Journal of 
Science:’ — “ ^ 

Several years ago I used to watch caii;^fully the young orang- 
outang in the ZooUgical Gardens, and 1 an;i quite sure that 
she manifested a sense’of the ludicrous. One example will suffice. 
Her feeding tin was of a somewhat peculiar shape, and when it 
was empty fahe used sometimes to invert it upon her head. 
The tin then presented a comical resemblance to a bonnet, and 
as its wearer would generally favour the spectators with a broad 
grin the time of putting it on, she never failed to raise a 
laugh from them. Her success in this respect was evidently 
att^ded with no small gratifibation on her part. 

But perhaps the Strongest evidence of monkeys 
having an aippreciation of the ludicrous is the same as 
•that* which we have seen to be presented tin the case of 
certain dogs — namely, in the ahimals disliking ridicule. 
Abundant evidence on this head in the case of monkeys 
will be given* further on. ^ ‘ 

That monkeys enjoy play no one can question who 
spends on hour or two in the monkey-house at the 
Zoological (gardens. Accordihg to Salvage,' chimpanzees 
congregate together for the sole phipose of ()lay, when 


* Gleanings, vol. iii. pp. 86-7. 
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the; beat or drum with pieces of^stick on sonorous picf^s 

of wood.* • • 

• • 

Curiosit}( js more stron^l^ pronounced* in monkeys 
than in any other ammals. ^ We all know the interesting 
illustration on thi^ head furnished l3y the experiment of 
Mr. Darwin, who, in order to test the statelnent of Brehm 
that monkeys have an instinctive dread of snakes, and yet 
cannot ^4esist from occsj^ionaUy satiat;in|rlheir curiosity in 
a most humaif fasluon,]WiLfting tp the lid of the*box in 
which the snakes were Kept,’ t(^k a^tuffed snake io the 
monke;f-house at the Zoological G-ardeiil. Mr. Darwin 
says : — , • 

The excitement thus cau^ was one ^of the most curious 
spectacles I ever behelch ... I l^heii piaced a live snake in 
a paper bag, with the mouth loosely closed, in one of the larger 
compartments. Chie of thc^ monkeys immediately approached, 
cautiously opened the ^^g, peeped in, and instantly dashed 
away. Then I witnessed what Brehm has. described, for 
monkey after monkey, with head wised hi^h an^ turned on 
one side, could not refist taking a momentary peep into the 
upright bag, at the dreadful object lying quietly at th^ 
bottom.^ * _ • • 

• s 

Allied, perhaps, to curiosity, and so connected with 
the emotions, is what Mr. Darwin calls ‘ the principle of 
imitation.’ It is proverbial that monkeys carry this 
principle to ludicrous lengths, and they are the, only 
aniTnajs which imitate for the •mere sake of imitating, as 
lias been observed by Desor, though an exception ought 
to be made in favour of talMng« birds. The psychology 
of imitation is difficult of analysis,* but it i^ remarkable 
as well as suggestive that it should be confined in its 
manifestations to monkeys and certain birds among ani- 
mals, and to the lower mental leyels ampng men. As 
Mr. Darwip says : — • , . 

The principle of imitation is strong in man, and especially, 
as 1 have myself observed, with salvages. In certain morbid 
states of the .brain, this tendency isi exaggerated to an extra- 
ordinary degree ; sosiew hemiplegic patients andf others, at the 

i Boxton Jowmal of Nat, iv. p. 824. ^ 

^ Beaeont <f M<m p. 72. •*, 
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ooiameacement of inflamAiatory softening of the brain, uncon- 
sdously imitate every wood that is uttered, whethei* in their 
own or in a forei{;n language, and etery gesture or action which 
is perfermed near them. ^ ^ ^ 

The same sort of tendency is soften observable in 
young children, so that it seems to be frequently dis- 
tinctive of a certain stage* or grades of mentel evolution, 
and particularlj^ra the branch Primates, (jther animals, 
hdwe^er, certainly imitate each other’s actions to'^a certain 
extent, as I shall have occasion tully to notice in my next 
work* t. * , • 

As far the sterner emotions, rage maybe so pronounced 
as to make a monkey exhaust.itself with beatmg about its 
cage, or a baboon t^ite its«ovni limbs till the blood flows.^ 
Jealousy occurs in a correspondingly high degree, while 
retaliation and revenge care qhown by all the higher 
monkeys when injury has been done to them, as any 
one may find by offering an insult to a baboon. The 
following a good cas» of this, as it shows what may be 
called brooding resentment deliberately^preparing a satis- 
*factory revenge, ^jfr. Darwin writes : — r 

Sir Andrew Smith, a ^ologist irhose s&mpulous accuracy 
was known* to many persons, told me the following story of 
which he was himself an eye-witness. At the Cape of Good 
Hope, an officer had often plagued a certain baboon, and the 
animal, seeing him approaching one Sunday for parade, poured 
water into a hole and hasti^ made some thick mud, which he 
skilfully dashed over the officer as he passed by, to the amuse- 
ment of many bystanders. For long afterwards the baboon 
rejoiced and triumphed whenever he saw his victim.* 

f 

^General InteUigemei 

Coming npw to the higher powers, I shall give a few 
cases to jmow that monkeys certainly surpass all other 
animals in thq. scope of their rational faculty. Professor 
Croora Robertson writes^me : — 

I witnessed the following incident in the Jardin des Plantes, 
now many years ago^ but it struck mecgAatly at the time, and 
I have narrated it repeatedly in thq interval. A large ape— I 
, ' > Deteent of Man, 71. • lUd,, p. 69. 



UPNKtlTS— GENERAL INTELUGENCE. 4?^ 

believe anthropoid, but cannot tell thS species — ^was in the gif&it 
iron cage with a number of smallen monkeys, and^*as losing 
it ov6r them with many ^Id gambojs, to thS ajnusement of a 
crowd of speftfhors. Many things — ^fruits and the likh — had 
been thrown betweei^Tne bars into the cage, whtch the ape was 
always forward to seize. At last iome one threw in a small 
hand looking-glass, with a strongly made frame of wood. This 
the ape at onoe laid hoM of, and oegan to brandish like a ham- 
mer. Suddenly he was aijrested J^y thS refihction of himself in 
the glass, and Idbked puzzled for a moment ; then he dai^dliis 
head behind the glairs to %nd the other of his kind that he 
evidently supposed to be there. Astonished tg find nothihg, he 
apparently bethought himself tliat he had not b^en quick 
enough with his movement. He now proceeded to raise and 
draw the gl^s nearer to him with^reat caption, and then with 
a swifter dart looked behind. Again fihding nothing, he re- 
peated the attempt once more. He now passed from astonish- 
ment to anger, an(f began to beat ^ith the frame violently on 
tlie floor of the cage. S^n the glass was shattered, and pieces 
fell out. Continuing to beat, he was in the coucse of one blow 
again arrested by his image in the piece of glass stjjl remaining 
in the frame. Then, a&^ it seemed, he determined to make one 
trial more. Mqre*circumspectly than evee the whole first part^ 
of the process was gone through with ; mdl'e violently than ever 
the final dart made. His fury over this last failure knew no 
bounds. He crunched the frame and glass together with his 
teeth, he beat on the floor, he crunched again, till nothing but 
splinters was left. 

Mr. Darwin writes: ‘Een^ger, a most careful ob- 
server, states that when first he gave eggs to his monkeys 
in Paraguay, they smashed them^ and thus’ lost much of 
their contents; afterwards they geperally hit one end 
against some hard body, and picked off tile bits with 
their fingers. Afl^r cutting themselves only once with* 
any sharp tool, they would not touch it again, or would 
handle it with the greatest caution. Lmnps of sugar 
were often'given them wrapped up in paper ; atid Beng- 
ger sometimes put a live wasp in the p][)er, so that in 
hastily unfolding ijt tl^ey got stulig ; after this had once 
happened, they always firsihfeld tne ^ket 4to their ears 
to detect any movement within.’ ' 

•» * , 

* JOeifimt ofMan^ pp. 77-8. , * 
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The powers of observation and readiness to establish 
new asso(!iatio]}s thus Hsndered^ apparent, display a high 
leveUof gener^ intelliffence. Mn Dar^ij further ob- 
serves that Belt * l^ewise desbribes various actions 
of a tamed cebus, whicl^ I * think, clearly show that this 
animal possessed some reasoning power.’ The following 
is the account to which Mr. Darwin here. refers, and I 
quote it m extiTiso^ becai^se, as^I shall presehtly show, I 
h&ve, myself tbeen able to cdliiirm most *bf the observa- 
tions on another monkey of thrf same genus : — 

It would sodietimes entangle itself round a pole to which it 
Wfiks fastened, and then unwind the coils again with the greatest 
discernment. Its chain allow^ it to swing down below the 
verandah, but it c6\ild< not re^h to the ground. Sometimes, 
when there were broods of young ducks about, it would hold 
out a piece of bread in one^hand, and when it had tempted a 
duckling within reach, seize it by t^e other, and kill it with a 
bite in the breast. There was such an uproar amongst the 
fowls on thei^ CQcasions^ that we soon knew what was the 
matter, and would rush out and punish Mickey (as we called 
him) with a switc]} ; so that he waif ultimately cured of his 
** poultry-killing propensities. One day, whezl whipping him, I 
held up the dead duckling in front of Mm, bnd at each blow of 
the light switch told him to take hold of it, and at last, much 
to my surprise, he did so, taking it and holding it tremblingly 
in one hand. He would draw things towards him with a stick, 
and even used a swing for the same puipose. It had been put 
up foit the children, and could be reached by Mickey, who now 
and then indulged himself in a swing on it. One day I had 
put down some bird-skins on a chair to dry, far beyond, as I 
thought, Mickey’s reach ;^3ut, fertile in exp^ents, he took the 
swing and la^mched it towards the chair, and actually managed 
, to kao^ the skins^off in the return of theyswing, so as to bring 
them Tcdthin his reach. He also piocured some jelly that was 
set out to cool in the same way. Mickey’s actions were very 
human-like. When any one camqnear to fondle Mm, he never 
neglected* the* opportunity of f>ocket-picking. He would pull 
out letters, and*quickly t^e them from their envelopes.^ 

I shall now proceed^to state some further facts, show- 
ing the high level of intelligence otd which monkeys of 
various kinds attain. . ^ 

I > NaturaUit in Mea^agm, p. 119. , 
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The orang wMch Cuvier had used to draw a chair fropi ' 
one end to the other of a room, in order to stand upon 
it so as to reach a latch which it aesired td open ; and in 
this we havd ^ dis^j of raUoWly adaptive action 
which no dog has eq]^led, although, ^s in thd case before 
given of the dog dragging the nAt, it has *been closely 
approached. Again, Kengger ^jiescribes a monkey em- 
ploying a stisk wherevrith to prise Hp^tlje^lid of a chest, 
which was too Jieavy fo» t]^e dnin^ to raise otherwise. 
This use of a lever# as mechanical instrument fs an 
action to^ which no animal other than a mopkey has ever 
been known to attain ; and, as*we shall subsequently see, 
my own observation has fully corroborated that of Keng- 
ger in this tespect. More f em^kaj)le ^till, as we shall 
also subsequently see, iie monkey to ‘which I allude as 
having myself oljperved, succeeded also by methodical 
investigation, and without ’any assistance, in discovering 
for himself the mecham^l principle of the screw ; and 
that monkeys well understand hov^to useiBtohes as ham- 
mers is a matter of common observation sincff Dampier 
and Wafer first described this actioB as practised by 
these animals mt\e breaking open of byst«r-shells. The 
additional observation of Gernelli Carreri of^ jnonkeys 
thrusting stones into the open valves of oysters so as 
to save themselves the trouble of smashing the shells, 
though not incredible, requires confirmation. But Mr. 
Haden, of Dundee, has communicated to me the follow- 
ing very remarkable appreciation of mechanical principles 
which he himself observed in a monkey (species not noted), 
and which would certainly be bej?)nd^the mental powers 
of any other animal : — • 

‘ A large monkey, confined alone* in ar large cage, tad 
its sleeping-place in the ^form of a kind of hut in the 
centre of the cage. Springing near* the hilt was a tree, 
or imitation tree, the main J)ranch of which ifscended 
over the top of the hut, and then cjftne forwards 
away firom it. Whether the roof of the hut enabled 
^ this animal tb gaii^ any paH*of (!his branchy I did not 
observe, bilt only reifiarked its method at the time of 
gaining the part of the bfanch which led frontwards, and. 

II 
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'afTOy fifom the hut. This could he dbne by means of the 
hut door,® which, when opened, swung beneath this part 
of the branqji.* The door, either by accident or by the 
design of its construction, ewu'rt^ to cfaCh time the 
animal opened it to jnount upon its 'top edge. After one 
or two efforts^to mount^by it in spite of its immediate 
swinging to, lie creature procured a thick blanket which 
lay in the cag^, j,n/l threw it over .the ' door, ha^ng 
opened the same, so that* its^ complete swingiil^ to was 
prevented su&ciently for the cneaturc to mount upon ita 
free^dge, an(^so gain that part of the branch vjhich ran 
above it.’ 

The following, which I ^ quote from ‘Nature’ (vol.. 
xxiii., p. 533), also displays high intelligence f— 

* * 

One of the large monkeys at the Alexandra Palace had' 
been for some time sufferii^ from«t)ie deca^ of the right lower 
canine, and an abscess, forming a '^arge protuberance on the 
jaw, had resulted^. The pain seemed so great, it was decided to 
consult a dentist as to what should be done ; and, as the poor 
creature was at times very savage, it ;was thought that if the 
r tooth had to be esitracted, gas should be* u§ed for -the safety 
of the operation, {'reparations were made accordingly, but 
the behaviour of the monkey was quite a surprise to all who 
were concerned. He showed great fight on being taken out of 
the cage, and not only struggled against being put into a sack 
prepa^ with a hole cut fbr his head, but forced one of his 
hands out, and snapped and screamed, and gave promise of being 
very troublesome. Directlyf however, Mr. Lewin Moseley, who 
had undertaken the operatiofi, managed to get his hand on the 
abscess and gave relief, ike monkey’s demeanour changed en- 
tirely. He laid his down quietly for examination, and, 
without the*' use of the gas, submitted to the removal of a 
' stump 'Of a tooth as quietly as posmble. * 

According to D’Osbonville, certain monkeys that he 
observed in the wild state were in the habit of adminis- 
tering corpora^l chastisement to their young. After suck- 
ling and cleansing thehi, thq mothers used to sit down 
and watch <ihe ypungsters*^ play. ^ These would wrestle,. , 
throw and chase each other, &c. ; but if any of them 
grew malicious, the dams would spring up*, and, seizing- 
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their oflfspring by the (ail with ene hand, correcl theah^ 
severely with the other. • 

We have already seen* that dogs and c&ta display the 
idea of maintaihing d|lcipline arflong their progeny. 

According to Houzeau the sacrod monSey of India 
(Semnopithecus entellus) is very ctever in catching snakes, 
an(^ in the case of poisonous species^ destroy the fangs by 
breaking them against stones.' 

Of the fact«that morfke^s act in co-opeption, ma»y 
proofs might be given, but one will suffice. 

Lieutenant Schipp, in his Memoirs^ say^ : — • 

A Cape baboon having taken off som^ clothes from the 
barracks, I formed a party to r^ver them. With twenty men 
I made a circuit to cut ^em off ffom*tbe* caverns, to which 
they always fled for shelter. They observed my movements, 
and detaching about fifty to guard the entrance, the others kept 
their post. We could se^them collecting large stones and 
other missiles. One old grey-headed one, who had often paid 
us a visit at the barracks, was seen (Jistribufibg his orders, as 
if a general. We rushed on to the attack, when,*b.t a scream 
from him, 'they rolldi down enormous stones on us, so that we 
were forced to give^up the contest. 

I shall here bring to a clos*e my selections from the 
literature of monkey psychology, because I wish to devote 
a good deal of space to detailing a number of observations 
which have not yet been published. Thinking it desirable 
for the purposes of this work that an intelligent monkey 
should be subjected to close observation for some length 
of time, I applied to Mr. Sclater fcr th%loan of one from 
the collection of the Zoological Society. He .kindly con- 
sented to my propqpal, and I selected a specimen of Cebua ^ 
fatuellua, which appeared to me to l^e the most intelligent 
monkey in the collection. Not having facilijbies for keep- 
ing the anijnal in my own house, I consigned him to the 
charge of my sister (who live! close by), wj^fi the Request 
that she should carefully note all points of interest con- 
nected with his intelMgen#e> Tgerefore, from the day 
of his arrival till tlfiaLof his departure she Kept a diary^ 
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"cte note-book, in whicii all the* obl^ervations that she 
made when I was absenj^ were entered. It was originally 
my intention th make ^n abstrsUbt of this note-book ; but 
on afterwards reading ft througi for ifnls purpose, it 
seemed to tue that I should ra^r spoil matters, by 
attempting a^condensafion. There is a certain graphic 
effect incidental to the digiy form jind spontaneous style 
of diction — thepnotes^ of course, not having been written 
with a view tp verbatim pubUcafLon ; andc besides, as the 
psychology of monkeys has been so little studied, I think 
it is well to g\ye ail the details of a continuous iseries of 
observations. It is desirable to add that on occasions sub- 
sequent to the taking of this or that particular note, I 
generally had the /Dppprtimity of verifying the*bbservation 
myself ; but I may state that I att^h no more importance 
to this circumstance thai^, I should to verifying an obser- 
vation of my own ; for as a careM observer of animals I 
have quite as ^much confidence m my sister as in myself. 
It only remains ' to explain that my mother, being an 
invalid, is* confined most of the t^me to her bedroom ; 

• and that the monls®y was kept there for ‘the first six weeks 
of his stay at her house, partly ii^ order «that he might be 
under constant observation; and partly also to furnish her 
with an entertaining pet. The following are my sister’s 
notes in extenao and without alteration : — 

'Brown Capuchin {Gehj^ fatudVm — Linn.), Bradl 
Diab^, 1880. 

December 18th. Arriv€j(i in box with keeper. Seemed rather 
fiightened and screamed a good deal on being transferred from 
si^l box to k larger one. . 

l^th. Took hinp out of the box he had been in all night and 
fastened chain on to collar. Was mdek and subdued, hiding his 
face in my lap. * 

20th. Has J)ecome much more lively and somewhat aggres- 
sive, especially Ipwards the ser&nts. He has taken a fancy to 
my mother, and (she holdipg his chain) he plays with her in a 
gentle and affectionate ma^uner, in her bed, but dies angrily at 
any of the servants 'v^ho come near the bed. I observed to-day 
that he breaks walnuts (which are too hard for him to crack 
, with his teeth) by striking them with the fiat bottom of a dish 
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he has for drinking out of^ He Is ceSselesslj actiye all day, and 
at night covers lumself very neatly with warm and 

sleeps soundly till about ei^t o’clock^ * , 

21st. 1 notide that jte love o§ mischief is very strong in 
him. To-day he got Ifoid of a wine-glass and an*egg-cup. The 
glass he dashed on the floor with al his might, and of course 
broke it. Finding, however, that the egg-cup would not bi-eak 
fov being thrown down, he looked round for some hard sub- 
stance ag^inlt which to da|h it. iThe ffost of fhe brass bedstead 
appearing to be Suitable for tlfe purpose, he raised the ogg* Aip 
high over his bead arid gaVb it several hard blows. When it 
was completely smashed he was quite shtisfi^d. He breaks a 
stick by passing it down between a heavy object an^ the wall, 
and then hanging on to the end, thus breaking it across the 
heavy objec®. He frequently destroys ai\, article of dress by 
carefully pulling out the ^threads (tnus uifripping it) before be 
begins to tear it with his teeth in a more violent manner. If 
he gets hold of an^hing thci he s^s we do not care about, he 
soon leaves it again ; but it is an ai-ticle of value (even if it 
be only a scrap of paper) which he sees we gra anxious about, 
nothing will induce him to give it up. Ho food Jiiowever in- 
viting, will distract hi^i attention; scolding only makes him 
more angry, and Ji^Tceeps the article until INj is quite destroyed^ 
To-day 1 gave him^ hammer to break hi? walnuts with, and he 
uses it in a proper manner for that purpose. ^ 

22nd. To-day a strange person (a di*essmaker) came into the 
room where be is tied up, and I gave him a walnut that she 
might see him break it with his hammer. The nut was a bad 
one, and the woman laughed at his disappointed face. He then 
became very angry, and threw at her everything ho could lay 
hands on ; fli’st the nut, then tile hammer, then a coflee-pot 
which he seized out of the grate, and^ lastly, all his own shawls. 
He throws things with great force and, precision by holding 
them in both hands, and extending his long arms '^ell back^over 
his head before proj^ting the missile, standing erect thewhile. * 
23rd. There is continualVai* between him and Sharp [a small 
tender], but they both seem to have a cei*tain mrftual respect for 
each other.* The dog mak6s snatches at nuts,, (fec.^ and runs 
away with them beyond the reac^ of his chain, |ind the monkey 
catches at the dog, but seems afraid ^to hold him or hurt him. 
He however p^lts him wkh nqjbsjor biyts of carrot, and chatters 
at him. At other timeg he holds out his^hand Its if to make 
friends, but the dog is too suspicious to go near him. His hos- 
tility towards the servants ^one especially) increases, so that he 
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will not even take a nut horn Her without catching fiercely at 
her hand ; he also frequently throws things at her. On the other 
hand, ^e allows my mother to do aiiything with him. 

24th. He bit me in seve^l places td^day wheft I was taking 
him away fronf my mother’s bed after his'^norning^s game there. 
I took no notic^ but he seamed ashamed of himself afterwards, 
hiding his face in his aims and sitting quiet for a time.^ In ac- 
cordance with his^ desire <for mischief, he^ is of course very fond 
of upsetting thingsfbtit^he always t^kes great care*tl\.ey do not 
fall one himself. • Thus he^ will pu\l a chair tow&rds him till it is 
almost over-balanced, then he inteiftly fixfes his eyes on the top 
bar oT the backt and* when he sees it coming over Ais way, 
darts fron} underneath and waiiches the fall with great delight ; 
and similarly w;ith heavier things.^ There is a washhand-stand, for 
example, with a h^vy^ma|;ble‘ top, which he hafit with great 
labour upset several tfines, and alwaysorithout hurting himself.^ 

25th. I observed to-day that if a nut or any object he wishes 
to get hold of is beyond thd reach* of his cl&in, he puts out a 
stick to draw it towards him, or, if\^t does not succeed, he 
stands upright* anji^ throws a shawl back over his head, holding 
it by the twp comers so that it falls down his back ; he then 
throws it forward with all his strengthj still holding on by the 
• uomers ; thus it goei^out far in front of hinf apd covers the nut, 
which he then draw.4: towards hm by pulJing in the shawl. 
When hisjchain becomes twisted round the bars of a ‘clothes- 
horse * (which is given him to run about upon), and thus too 
short for his comfort, he looks at it intently and pulls it with 
his fingers this way and that, and when he sees how the turns 
are ta^ien, he deliberately goes round and round the bars, first 
this way, then that, until the chain is quite disentangled. He 
often carries his chain grasped in his tail and held high over his 
back to keep it from getting into the way of his feet. He is 
always rather excited in the morning when 1 loosen his chain 
preparatory to taking him to my mother’s bed ; jumps about 
'and tugs at the chain. Sometimes, however, if the chain is en- 
tangled, and 1 am rather long in getting it unfastened, he sits 
quietly down beside me, and begins picking at the chain with 

* On Bubseqaent observation QTaniiaiy 14, 1881), 1 find this quiet- 
ness was not due ko shame at having bitten me, for whether he succeeds 
in biting anj person or not he always sits quiet anddull-looking after a 
fit of passion, being, I think, fatigued. He^has bitten me often since 
December 24, aj;id seems to dbjoy th j fun on the wholcr. 

> These heavy objects he overturns twflbh exceeding caution, 
balancing them several times carefully, and studying them before finally 
throwing or pulling them over. 
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liis fingers as if to h'el^meV) untie itv I cannot say, liowevadr/ 
that he succeeds in helping me at alli^ t 

26th. He seems very foifd of spinning thiiigs round. If he 
gets a whole app]^ or or^ge he geniirailly sits spiiming it fin one 
ond, before beginning eat it. JBEe eats an orange by biting off 
a tiny piece of the peA, and puttingii hi^ long, t^n finger deep 
into the fruit ; he then lays the whole orange finder a piece of 
wir^ netting he has near«him, and, puttipg his mouth to the hole 
he has made,*presses the wire net^ng down o|lon the fruit, thus 
squeezing the juice up into^hiif mouth# When/i good ^eal^of 
juice begins to run out) he holds the orange up over his head and 
lets the jyice run into his mouth. * ^ • 

27th. To-day he obtained pdssession of a rather valuable ^ 
<locument, and, as usual, nothing 1 could dc^would per&uade him 
to give it up# He neglected any kind of food I offered him, 
and only chattered when J coaxed Bim.* ^hen at last I tried 
threatening him with a cane, he only became savage and flew at 
me, chattering. My mother, now came and sat down in a chair 
beside him. He immediat^ jumped into her lap, and remained 
quite still while she took me paper out of his ]^nds. When, 
however, she handed it to me and I ]|iughed*at her success, he 
showed his teeth and screamed and chattered at md* angrily. I 
find laughing generally imtates him. Thu% when he is playing 
with my mother in*^the bed in the best o^ huij^our, as long as 1 
sit quietly on the bed all is Veil, bpt.if I laugh, for example at 
any of his affectionate glances, he makes a dart at mOto send me 
off, and then returns with renewed demonstrations of affection 
to my mother, tumbling head over heels and lying on his back, 
giinning in a most comical manner, and making a soun(^ very 
like slight laughter. • 

28th. His chain is fastened to tiie marble slab of a washhand- 
stand, placed on the floor against the wall. It is too heavy for 
him to pull along by his chain withofit hurting himself, so when 
he desires to do any mischief which is beyond the reach of bis 
chain, he deliberately goes to the marble ajid pushes an*arm« 
down between an upright plirt of it and the wall, until he has 
moved the whole slab sufficiently far fro/n the viall to admit of 
his slipping, down behind the upright part himself. , He then 
places his back against the wall^nd his four h^nds against the 
upright part of the marble, and pushes the slab as far as he can 
stret^ his long legs. IJe on^y does* this, however, when he is 
bent on mischief, as the fact of food Seing^ beyond the reach of 
his chain does not furnish a strong enough inducement to 
lead him to take so much *exertion. Thus to-day he began tp ^ 
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'pqll the glazed leather cover off a tfunb which was near him. 
1 pulled the trunk away, and when he found it was out of hi» 
reach he ran and pushed tne marble towards the trunk in the 
manner I have desmibed^gpd when&he knejvthis chain was> 
then sufficienUy long to rea'6h^the triiLk, he ran to the latter 
and hastily resumed his destructive procd^s. 

29th. I notice that nothing the person does who has hold 
of his chain offends him. ^1 mean, although he is furiopsly 
angry at having «ai)yt^ng taken away from him, he is not< 
at all angry if he is pulled i^ajr by his ehain. * If he is 
trying to bite a person, and another peivson takes hold of hia 
chain behind him and so prevents his spring foiwar^, he does 
not turn to biteShe person wiio has taken hold of his chain, as 
a dog wduld do un^r similar circumstances, but quietly submits 
to be thus held. He seems to.Ibok upon his con£nement and 
management by a Akaili a^a natura^law against which it is 
useless to struggle. On the other hand, he seems to be quite 
aware of the place where kis chajln is fastUned, and to know 
that if he were clever enough tc^undo it be would be free. 
After we found he could move about the marble slab of the 
washhand-stand in the i/my described, we had a ring sunk in 
the floor to* de him to. The moment the chain was fastened to 
that ^ he began to investigate its new connection, and continued 
"to do so for hours, passing the chain rapidly Backward and for- 
wards through tHie ring. ."Vy^en he found this did not loosen it, 
he began 'co hammer it and the ring also with all his strength^ 
and this he continued to do for the rest of the day. . 

30th. He still continues to work at the chain where it is 
fastened to the ring. He passed the whole of the chain through 
the nng so many times wit^ his Angers that it became quite 
blocked up in the ring, which made it very short, and it took 
me a quarter of an hour to disentangle it. He was very much 
interested in this process, fitting quietly beside me and watching 
my fingers intently, sometimes gently pulling my fingers on one 
. side* in. order to se^, better, and sometimes casting a quick in- 
telligent glance into my face as if a^ing how I did it. After I 
had disentangled and lengthened the chain he worked at it 
again for hours, but took care note to twist it into^ the ring a 
second time. * • 

Slst. To'da^ he hurt himself by getting one of his toea 
caught in a hinge of the^'clothei^hors^. He did not make any 

> January ill, 1881. » The marble slab veu *left with him after the 
chain had been fastened to the ring ; but since that time he has never 
attempted to move the marble. * • 
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foBS, although the 'accident mnst liav« been somewhat a pai^ftd 
one, nor did he try to pull the toe out, which would have been 
useless and only hurt him more ; but he sat almost motionless, 
making slighticpmplaimng noisesjsftjfil 1 discovered tha'I there 
was something wrongiwili him^ ?When I began to extricate 
his foot, he remained perfectly paaf^ve-^-although I dare say I 
hurt him a good deal— and only looked at me ^tefully. 

^ Jcmuary 1 , 1 881 . I}e has now quite^given up trying to loosen 
his chain himself; having tried every v(aj»£Aid fhiled, he has 
evident!/ become hopelesi ajboul it. , He no^y resents being 
tied up. When I loesen him he is quite pleased, and when I 
tie him he waits until he is quite sure he^is being tied, amd not 
loosened, and then he flies at me* and bites mef 

10th. As he is always tied up in the^ same pla6e he has^ 
no new opportunities given him of showing his intelligence. 
His attachment to my another has*incfei)«dd. When she goes 
out he immediately gives up all play and mischief, and does 
nothing but nin rSund and found in a restless manner, making 
a peculiar sweet calling rjHse, such as he never makes when 
she is in the room, listening intently between times. As long 
as she remains away he takes no re^ or aoifisement, nor does 
he ever, or hardly ever, become angry; but the foment she 
returns he begins «ill flis old ways agaig, usually becoming 
more savage at dther people than before. • 

My mother frequently takes t^^iiigs away from him, and he 
never resents it to her as he would do to any otlfer person. 
He generally, however, chatters angrily at some one else when 
my mother removes anything he wishes to keep. At first I 
thought he was deceived in the matter — that he could not 
believe it possible that his best |riend could deprive lum of 
what he valued, and so thought someone else must have 
done it. But the same thing has now happened so fre- 
quently that I can hardly think he is not really aware of 
who takes the things away. He seems rather to think it 
politic to keep on gcs)d terms with one persop, and that ajthbugh* 
he does see her remove the things, and feels angry in con- 
sequence, he thinks it more prudent to vent anger upon 
someone with whom he has already quarrelled. He alwaya 
shows more irritation when my mother gives anytKing lo me after 
having taken it away from him, than when shl keeps it herself 
(as mentioned on December 26), and this may be the reason 
partly why hb resei^ts these matters'to me ; he thinks when 1 
obtain pofsdession of aflything he wants* that it is a sort of . 
triumph to me. In the same way my mother may laugh as 
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ntqch as she likes whether he is with^ her^or not, but if I laugh 
^t all at c^nything it generally results in something be£g 
thrown at me. if my mother call® out to the servants — if, for 
instance, a servant has 16fUthe room &nd my^Dther calls her 
back — he becomes very angry |t the senmnt, and salutes her on 
her return with a shoi^er pf missiles. Bbmetimes my mother 
pretends to scoM or beat the servants, and then he joins with 
great energy, by way of supporting his^. friend. I scoH or 
beat the servantsc hp ioes not mind so muct.* When my 
mrther comes back after ,being o%t lie does notbshow any great 
demonstrations of joy. He screams out with pleasure when he 
hears# her voice approaching on the stairs, but does not make 
much ado when ihe enters the room. While my mother is out 
I can do Anything \ like with him, just as she can when she is 
at home. Perhaps l^ing in low. Spirits he does noi feel angry, 
or perhaps he thinl^t ^prutlent to b^ amiable when his best 
friend is away. When my mother comes back, all his ill-temper 
returns at once and even iuc an increased degree towards other 
people, and he immediately resumel|^laying with all his toys. 

11th. When he throws things at people now he first runs up 
the bars of the clOfches-hofse ; he seems to have found out that 
people do ndomuch care for having things thrown at their feet, 
and he is not strong enough to throw ^uch* heavy objects as a 
" jpoker or a hammer attpeople’s heads ; he therefore mounts to a 
level with his enemy’s he£^d,^and thus succeeds in sending his 
missile to%«greater height and also to a greater distance. 

14th. To-day he obtained possession of a hearth-brush, one 
of the kind which has the handle screwed into the brush. He 
■soon found the way to unscrew the handle, and haring done 
that Se immediately began tf try to find out the way to screw 
it in again. This he in time accomplished. At first he put the 
wrong end of the handle into the hole, but turned it round and 
round the right way for s^ewivg. Finding it did not hold, he 
turned the other end of the handle and carefully stuck it into 
,the Kolp, and begai^ aga^ to turn it the right way. It was of 
course a very difficult feat for hin» to perform, for he required 
both his hands, to hold the handle in the proper position and to 
turn it between his hands in orders screw it in, ^d the long 
bristles of the brush prevented it from remaining steady or 
with the right side up. He held the brush with his hind hand, 
but even so it was very difficult for hiip to get the first turn of 
the screw to fit into the thread; lie workq^ At it,* however, with 
the most unwearying perseverance until he got ^e first turn of 
iihe screw to catch, and he then quickly turned# it round and 
' .tbund until it was screwed up to the end. The most remark- 
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Able thing wae that, hAwe'^er often h* was disappointed in thd ' 
beginning, be never was induced to t(y turning the handle the 
wrong way ; he always screwed it from right tb left. As soon 
as he had accomplished ^is wish, he tinscrewed it again*, and 
then screwed it in agaiii4he seco])4 time rather mere easily than 
the first, and so on rSany times, ^hdh he had become by 
practice tolerably perfect in screwing and unscriwing, he gave 
it up and too^ to some other aifiusexpent. One remarkable 
thing is that %e should take so numb trouble to do that which 
is no material Ifenefit to Ainf. The »desire to^ accomplish 
chosen task seems a sufiSlcient inducement to lead him to take 
any amount of trouble. This seems a very human feeling, 
such as is not shown, I believe, by any other animal. It is not 
the desire of praise, as he never notices people looking bn ; it is 
simply the desii'e to achieve an 'object for Ibe sake of achieving 
an object, and he never r^ts nor alR>ws*hi» attention to be dis- 
tiacted until it is done. 

16th. When helis angr^ ^nd has at hand only those things 
which he wishes to keep, h^makes a great show of throwing them 
at people, but always retains a hold. Thus if he h^s had a play- 
thing a long time and is tired of it^he thrbws it right at a 
person without the least hesitation; but if he has It new thing 
which he values, he ^oes through all the appropriate motions for 
throwing, but onfyjbrings the object do\fn w^th a noise upon 
the ground, taking care not to let gp his hold. He beats people 
with a long cane he has, and when he cannot reach ^ople he 
; strikes it with all his strength upon the ground to show what he 
would do if he had the chance. There is no more comical sight 
than to see him hurriedly climbing his screen in fierce anger, 
taking (not without great difiiculj^y) bis long and awkward ' 
stick up with him in order to be Hugh enough to give a good 
blow to a person. The dog is quite afraid of the stick in the 
monkey’s hands, although he is too pdbted to be afraid of it in a 
person’s. ’The monkey is jealous of the iog lying in the arm- 
chair in which he sometimes seats himself with my mother, ^ he • 
pokes the stick at the dog (As the chair is beyond the reach of 
his chain) and makes him ^t off. , « 

18th. He was very angry to-day at a servant girl^sweeping 
out his place with a long brush,* and he seized the brush every 
time the servant attempted to sweep. My mother then took 
it, and he at once because no^ only^^uite good-tempered, but 
assisted her in* sweeping by gatHering the rubbish in the cor- 
ners of his place into li%e heaps with his* hands, and putting 
-the heaps into^the 'v^ay of the brush. 

20^. To~dAy he broke his chain, and flew at a servant. 
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' Savagefy, but seeing my^mother he inAnediately jumped into 
her lap. rWhile another phain was being prepared he got to the 
trunk where^hiJ nuts are kept. •! have long noticed that he 
lookif upon t£at trunk iLs«in some sfjNecia] ser^ his own pro- 
perty. There are other thingp kept itf^he trunk as well as the 
nuts, and if any persdh gees to the trunk for anything he be- 
comes funouslf angiy. Indeed nothing makes him so angry as- 
people opening the tnlt)k, afld this is iK)t becausf) he wants muts 
out of it, for he*felwftyjf has^more than he can ^t beside him, 
and generally, refuses ^to take^ any that ar6 offered to him^ 
Well, to-day, as sogn as the breaking of^his chain enabled him 
to get to the {runk, he began picking at the lock^ with his< 
fingers. I then gave him the key, and he tried for two full 
hours without ceasing to unlock the trunk with this key. It 
was a very diflicult lock to open, being slightly ^ut of order,, 
and requires the lid ef ^he Vunk to Joe pressed down before it 
would work, so I believe it was absolutely impossible for him 
to open it, but he found in*' time the right •way to put the key 
in, and to turn it backwards and ^prrn^ds, and after every at- 
tempt he pull^qd the lid upwards to see if 'it were unlocked. That 
this was the result of observing people is obvious, from the fact 
that after every time he put the key into the lock and failed to- 
. open the trunk, hef)assed the key round ahd^round the outside 
of the lock sevei’al ti^es. The explanatioi^ of this is that, my 
mother’s sight being bad, <sl^ often" misses the lock when put- 
ting in tbfy key, and then feels round and round the lock 
with the key ; the monkey therefore evidently seems to think 
that this feeling round and round the lock with the key is in 
some^ way necessary to the success of unlocking the lock, so 
that, although he could see perfectly well how to put the key in 
straight himself, he went through this useless operation first. 

21st. To-day I gave him a wooden box with the lid nailed 
on, and an iron spoon, t(^ see if he would use the latter as a 
lever wherei^ith to raise the lid. The experiment was some- 
whsCt spoiled by my mother putting the «handle of the spoon 
into the crack between the lid and the box to show him how to do 
it. Therefore I cannot, tell whether or not he would have taken 
this first ^tep himself, if he had had time to do so.. However, 
when the han^e of the spoon Vas in he certainly used it in the- 
proper manner, pulling it down with all his strength at tbs' 
extreme end, thus drawing the i^ls ofit of the l^x and raising 
the lid. ^ ^ t ' I 

22nd. He was sitting on my mother’s knee, and she wash- 
ing his hands with a little sponge; a prodess of which he is 
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Tery fond ; she tried to^waglh his face, and that he disliked ve^ ' 
much. Every time she began, the exp|ession of his faise became 
more angry ; at last he suddenly jumped off hoi*knee, and made 
a violent attaaiki on ono of the seovi^ts who is usually his 
favourite, although sheAfas doing; nothing at all to anger him. 
This is a good instance^f his habit o{ vehting his anger at my 
mother on other people. He always eats vigoroii^ly when he is 
angi^, or after a iit of passion. Af^r a prolonged fit of passion 
he always lieaP down on his side as if ttead,^lobably from ex- 
haustion. * • , » 

30th.* He quite understards the meaning of shaking Hands. 
He alwa;);s holds out his own hand when he wishes to be 
friendly, especially when a friend is entering^ or leaving the 
room. To-day he had been a long time plc(^ing with his toys, 
taking no notice of any one. Suddenly my mother remembered 
that to-day was my birtl^y, and (for th& ISrst time since he 
came to the house) shook Muds with me in congratulation. He 
immediately becameP very angry with me, screamed and chat- 
tered and threw things aH'me, being evidently jealous of the 
attention my mother was paying me. 

February 1st. He has now been mpved dcMn'to the dining- 
room, whei*e he is chained between the fireplsCCe and the 
window. He seems'quife miserable on account of the change, 
as he does not see much of my mother. • * 

4th. His low spirits continue, aqd j^hreaten to make him ill. 
He will not play with anything, but sits moping and l^hivering 
in a comer. To-day I found him very cold and unhappy, and 
warmed his hands for him. He is very meek and gentle, and 
seems to be getting fond of me. 

8th. He has quite recovered his/pirits since he took a fancy 
to me. He likes me now apparently as well as he used to do 
my mother ; that is to say, he allows me to nurse him, and 
walk about in his place, and even talfis things away from him. 
When, however, my mother comes to see him, he does not care 
for me, although he shows none of histoid hostility. To^he 
servants, however, he continues to do so when my mother is 
present. , « 

10th. We gave him a bundle of sticks this momin^f, and he 
amused himself all day by poking them into the firb and pulling 
them out again to smell the smoking end. HS likewise pulls 
out hot cinders from the^ grate and passes them over his head 
and chest, evidently epjoying waftnth^ but n^ver burning 
himself. Hd also puts hot ashes on his* head. I gave him 
some paper, and> as he cannot, from the length of his chain, ^ 
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* 4\dte reach the fire, he it/lled the papei* up into the form of a 
stick, andfthen put it in^p the fire, pulling it out as soon as it 
caught light, and watching the blftze in the fender with great 
satisfliction. 1 gave hiid whole ne#spaper, 0 aiid he tore it in 
pieces, rolled aip each piece as J have cA^iibed, to make it long 
enough to reach the fil'e, and so burnt it*all piece by piece. He 
never once buriit his own fingers during the operation. 

13th. He can opeil ^nd fthut the folding shatters with ease, 
and this seems tb be aiT amusement to him. He aSlso^ unscrewed 
ail the knobs that belong to the Gentler. The bell-handle beside 
the mantelpiece he likewise took te bits, •which involves the un- 
screwing of thr^ scvaws. f 

15th. He is so amiable td me now that he constantly gives 
me bits &f things iii&i he himself is eating, evidently expecting 
me to share his recast with him. Sometimes this attention on 
his part is not altogether ^igi'eeable^ For instance, to-day he 
thrust into my hand, when I was not looking, a quantity of 
sopped bread and milk out^of his, pan, no fioubt thinking him- 
self very kind-hearted thus to sup^ me with food. 

17th. He. pffered the dog a bit of toast which he himself 
was eating, and ihe dog d^ook a part of it. I think, however, 
that he had at the same time a sly design of catching the dog 
^ with the other hand, but he did not do sd-^erhaps because I 
was looking on,/ind he knows the dog is a ^end of mine ; but 
he had a wicked look in his,eye while feeding the dog, which he 
has not he extends his bounty to me. 

19th. When 1 was brushing him to-day he took the brush 
away from me. Playthings are especially valuable to him now, 
as hq is not allowed to have any lest he should break the win- 
dows with them. For thii^ reason I was afraid to leave the 
brush with him, but found he was not at all disposed to give it 
up. I threw other thinm within his reach, but he carried the 
brush in his hind hand '^ile going after the other things. At 
last I sat down and called him gently, when he mildly came up 
r to ftiy. lap and put tha brush into my diwo hands, evidently 
resolving that he would not now qharrel with his bnly friend. 

22nd. His«manner, of showing his humours is interesting, 
as illusti^ting the principle of aoitithesis. Thus when he is 
angry he springs forward on ail four hands with tail very erect 
and hair raised, so making himself look much bigger. When 
affectionate he advances ^lowly J^ackv^rda with his body in the 
form of a hoop, so that^the 'crown of his head rests on the , 
ground, face inwaras. He walks on* three hand's (hair very 
pmooth), and puts the fourth fore-hatid out at his back in advance 
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of his body. He experts ftiis hand te be taken kindly, and«lf& 
then assumes his natural attitude. ^ that manner ef advanc- 
ing it is obviously impossible that he could bit^ as his mouth 
is towards his 0\¥n chestf so it is the best way oi showinl; how 
far he is from thinkinQ*4f hostil^y. 

February 28, 1881.^ a 

The above account may be Jaken.as fully trustworthy* 
Most of the •observations recorded*, I hjive mysejf subse* 
quently terified numberlesf tftneS| trom the accoupt, 
however, several observations which I happened to^make 
myself i|i the first instance are designedly omitted^ and 
these I shall therefore now supply. 

I bought at a toy-shop^ a very goed imitation of a* 
monkey, aid brought it into Jbhe, ropm with the real 
monkey, stroking and^speaking to it as if it were alive* 
The monkey evidently mistoo^ the figure for a real 
animal, manifesting intcnfse curiosity, mixed with much 
alarm if I made the figfdre approach him. Even when I 
placed the figure upon a table, an^left it standing motion- 
less, the monkey was afraid to approach it. From this it 
would appear tha^^the animal trusted much more to his 
sense of sight tnan to that of smell ift recognising one of 
his own kind. . • • ^ 

I placed a mirror upon the floor, and the monkey at 
once mistook his reflection in it for a real animal. At 
first he was a little afraid of it ; but in a short time he 
gained courage enough to approach and try to toubh it. 
Finding he could not do so, he went round behind the 
mirror and then again before it a great number of times ; 
but he did not become angry, as thp monkey of which 
Prof. Brown Eobertson wrote me. Strangd to say^ he 
appeared to mistal^ the sex of thtf image, and began in* 
the most indescribably ludicrous manner to pay to it the 
addresses of courtship. Rrst placing his lil)s against the 
glass he rose to his full height on his hind •legs, retired 
slowly, and while doing so turned his baclf to the mirror^ 
looking over his shou^ler at the image, and, with a pre- 
j)osterous amount of ‘jpinch ’ In hfe back, strutted up and 
down before the glass with all the appearance of the most < 
laughable fojJpery. Thi^ display was always gone through ^ 
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^lien at any* subsequent time the miiTof was placed upon 
the floor. ♦ « 

From the^fitst time^that he Saw me, this monkey took 
as violently passionate an^-attachmeV^t to note ‘as that which 
he took to mjr mother. Hia mode 6 f greeting, however, 
was different.c When ‘She entered the room after an 
absence, his welcome was. of a quiet and contented cha- 
racter ; but when I carhe in, his demonstratidns were posi- 
tii^ely painful to witness. IStapdtng erect on his hind legs 
at the" full len^h of his tether, and extending both hands 
as far as he coqld reach, he screamed with all his strength, 
in a tone and with an intensity which he never adopted 
on any either occasion. So loud, indeed, were his rapidly 
and continuously i^eitqrat^ screams, thatitwal impossible 
for any one to hold even a shouting conversation till I 
took the animal in my arms, when he became placid, with 
many signs of intense affectionl Even the sound of my 
voice down two flights of stairs usfed to set him screaming 
in this manner, "so that;yshenever I called at my mother’s 
house I haa to keep silent while on the staircase, unless 
^ intended first of £il to pay a visit to the monkey. 

It has frequently been noticed that monkeys are very 
capricious, in forming l^eir attachments and aversions ; 
but I never knew before that this peculiarity could be so 
strongly marked as it was in this case. His demonstra- 
tions of affection to my mother and myself were piteous ; 
whilePtowards every one else, male or female, he was either 
passively indifferent or actively hostile. Yet no shadow of 
a reason could be assigned for the difference. My sister, 
to whom animals 01*0 Usually much more attached than 
they are to ine, used always to be forbearingly kind to this 
one— taking all his ^)ites, &c.^ with*' the utmost good 
humour. Moreover, she supplied him with all his food, 
and most of hfs plajtihings, so that she was really in every 
way his best friend. Yet his antipathy to her was only 
less remarkable than his passionate fondness of my mother 
and myself. " ^ ^ 

Another trait in the^ psyfehology ofi this animal which 
is worth observing was his quietness of manner towards 
ipy mother. With me, and indeed with eveiy^one else, his 
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movements were unrestiained, and>generally monkti ; 
but with her he was always as gentle as a kitten : he 
appeared to know that h^r age and infirmities rendered 
boisterousnesd on his tiart unaccoptable. 

I returned the ^Cnkey to the Zoological Gardens at 
the end of February, and up to tiie time of his death in 
October 1881, he remembered me as,well as the first day 
thSt he wasb Sent backJ I visited th§ monkey-house about 
once a nn)nth,^nd when^v§r I Approached his cage he s^w 
me with astonishing quickness — indeed, generally before 
I Saw hijn — ^and ran to the bars, through which he thrust 
both hands with every exprdfesion of joyj He did not, 
however, scream aloud ; his^mind seemed too much occu- 
pied by th^ cares of monkey-socjety^ to ^mit of a vacancy 
large enough for suchwery intense e Action as he used to 
experience in th^ calmer life that he lived before. Being 
much struck with the eatteme rapidity of his discernment 
whenever I approached the cage, however many other 
persons might be standing rounc^ I purposely visited the 
monkey-house on Easter Monday, in order toisee whether 
he would pick m^ou^ of the solid mass of people who fill 
the place on tligj: day. Although I^coijd only obtain a 
place three or four rows back fsom the cage, and although 
I made no sound wherewith to attract his attention, he 
flaw me almost immediately, and with a sudden intelligent 
look of recognition ran across the cage to greet me. 
When I went away he followed ‘me, as he always did, to 
the extreme end of his cage, and stood there watching my 
departure as long as I remained in sight. 

In conclusion, I should sa^ that much the most 
striking feature in the psychology of this animal, and the 
one which is least dike an^hing met with in other animals; 
was the tireless spirit oi investigation. The hours and 
hours of patient indust:^ which this poA monkey has 
spent in ascertaining afi Ijiat his monkey-intelligence 
oould of the sundry unfamiliar objects that fell into his 
hands, might well read a lesson dn carefulness to many a 
Ibasty observer. Apd the &eto sStisfaction .which he &s- 
played when he had ^succeeded in making any little dis-- 
coveiy, such as that of the mechanical principle of t|}e^ 
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toew, repeating the results of his ne\v^y earned knowledge 
over and over again, till one could not but marvel at the 
intent abstraction of the ^ dumb brute ’ — ^this was so dif^ 
ferent from anything to be met witi^ in any other animal, 
that 1 confers I should not have ll^eUeved what I saw 
unless I had repeatedly feben it with my own eyes. As my 
sister once observed, whilcvWe were watching him conduct* 
ing some of his researches, in oblivion to his food and alt his 
other surroundings — ‘ whed a<pioinkey behaves like this, it 
is no Wonder that man is a scientific animal ! ’ And in my 
next' work I |hail <* hope to show how, from sa, high a 
karting-point, the psychology of the monkey has passed 
into that of the man. 
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of smell, 33-37 ; sense of direction, 
37, 38 ; memory, 39-45 ; racogni- 
tion of companions and nest- 
tnates, 41-46; emotions, 46-49; 
affection, 45-48; sympathy, 48, 
49 ;%ommunication, 49- 67 ; habits 
general ^n sundrjypecies, 57-93 ; 
swarming, 67, 68; nursing^ 58, 
69; education, 69, 60; •keeping* 
apMdes, 60-64; making slaves, 
64-68;^ wars, 68-83; keeping 
domestic pets, 83, 84 ; sleep and 
^ cleanliness, 84-7 ;«playund leisure, 
87-89 ; funend habit^ 89-93 ; 
habits peculiar to certain q)^e8, 
93-122 ; leaf-cutting, 93-96 ; har- 
"vestmg, 96-110 African, 110, 
111 ; tree,^10. 111 ; honey making, 
111-114 and 142 ; ecitons, or miu- 
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APE 

tary, 11^122; general intelli- 
gence, 122-142;,^ Sir John ' Lub- 
bock’s experiioents on intel] igence, 
123-128; intelligence displayed 
in aichitectorc, 128-130 ; in using 
burrows made by elater l^vse, 
130; in axtifical hives, 1^; in 
removing nest from E|hadow^«of 
tree, 131 ; in cutting l^ves off 
overshadowing tih€, 131/132 ; ,\n 
Vending bladep of grass while ' 
cuttihg them, 132, 133 ; in co- 
ope^ting to glue lea^v^s together, 
133, 134; in getting at food in 
• difficultplaces, 134, 136; in making 

bridges, &c., 136-132 ; in tunnel- 
ling under rails, 140 ; anatomy 
and physiology of n^rvki-ceiitres 
and sense organs, 140-2 
Apes, see Monkeys 
Araohiiidaf 204-226, see Spiders' and 
Scorpions 

Arago, his observation regarding 
sense of justice in' dog, 443 
Arderon, on taking a dace, 246 
Argproneta aquaticd, 212 
< A.m, Capt., on sword- akd thresher- 
fish, 262, 263 

ArUoulata, see under division^ qf 
Ass, general intelligence of, 328 and 
333 

Association of ideas, see under vari- 
ous animals 

Atenohus pUvlarius, 226 
Atheativmt apparent intelligence ^of, 
19-20 

Atkinson, the Rev. J. C., on reason- 
ing power of a dog, 468, 46^ 
Audubon, on ants making beasts of 
burden of bugs, 68 ; plundering 
, instincts of white-he^e^ eagle, 
284 ; variations in instinct of in- 
cubation, 299, 300 
Auk, nidification of, 292 
Automatiszq, hypothesis of animal, 6 

B aboon, sympathy showu by 
Arabian, 474; rage of^ 478; 
revenge of, 47b l 
^B adcock, on dog making peace- 
offerings, 462 


BEC 

Baer, Van, on organisation of bee, 
j-241 

Bailey, Professor W. W., on dog stop- 
ping a runa)nr^ horse, 469 
Bainffi, A. H., on dog communicating 
wants by signs, 446, 447 
Baker, on sticklebacks, 245 
Baldamus, Dr., on cuckoo laying 
eggs coloured injmitation 8f those 
of the birds in wl^ose nests they 
lay them, 307 

Ball, Dr. Robert, on commensalism 
of crab and anemone, 234 
Banks, Sir Joseph, oh intelligence 
of tree-ants, 133 ; fish coming to 
sound of bell, 260 

Bannister, Dr., 6n cat trying to 
catch image behind mirror, 416, 
4l6 ; on intelligence of the Eskimo 
dogs, 461^ 462 

Barrett, W. P., on instincts of young 
aUigator, 256 

Barton, Dr., on alleged fascination 
by snakes, 264 
Bastian, on termites, 198 
Bates, on, ants’ habif; of keeping 
pets, 84; ^cleaning one another, 
87 ; play, and leisure, 88, 89 ; leaf- 
cutting, 93-96; tunnelling, 99; 
ecitons, 114-21; on sand-wasp 
taking bearings to remember pre- 
cise locality, 160 ; mygale eating 
humming-birds, 208 ; on nidificar 
tion of small crustacean, 232, 233 ; 
habits of turtles, and alligators, 
257, 268 ; intelligence of vultures, 
314 ; bats sucking blood, 341 
Batrachians, 264, 266 
Bats, 341 

Baya-bird, nidification of, 294 
Bears, 36C-362 

Bsattie, Dr., on dog communicating 
desires by signs, 447 * 

Beaver, 367-36; breeding habits, 

‘ 367, 368 ; lod^, 368-73 ; dams, 
373-79; canals, 379-83; gene- 
ral remarks upon, 368, 377, 379, 
383 ; age of their buildings, 384 ; 
effbcts of their buildings on the 
configiization of landscapes, 384, 
386 

Bechstein, on birds dreaming, 312 
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Bee, mason, 178, 179 ; tapestry, 179 ; 
carpenter, 179; rose, 179; caj^ 
ing, 179, 180 , . 

Bees, sense of slgnt,*143, 14l; of 
smell and hearing, 144 ; (^direc- 
tion, 144-61; remembering exact 
locality of absent hive, 148-49; 
• folloying floating hives, ^149 ; 
memory, ldl-5£ f sympathy, 165, 
166 ; distanses over which they 
forage, 160 ; powers of communi- 
cation, 166-60 ; economy of hivef 
160-8; fo(^ and rearing, 160- 
163; swarming and battles of 
queens, 163, 164; drone-killing, 
164-68 ; plunder and wars, 168- 
170; architectJre, 170-8; way- 
flnding, 181, 182; instinc^ of 
neuters, 181 ; recognising com- 
panions, 183, 184; teirricading 
doors against moths, 184, 185 f 
strengthening combs in danger of 
falling, 186, 1 86 ; mode of dealing 
with surfaces of glass, 186; with 
strange hives, 186, 187 ; evacua- 
ting fallen hive, 187 ; ceasfhg to 
store honey in Barbndoes and 
California, 187, 188 ; lecognising 
persons, 188, 189 ; biting holes m 
corollas, 189; ventilating hives, 
191, 192 ; covering slugs, &c., with 
propolis, 190, 191 ; effects of re- 
moving antennm, 197 
Beetles, see Celeoptera 
Belshaw, on cat knocking knockers, 
422 

Belt, on ants, duration of me- 
mory in, 39, 40 ; sympathy, 48 ; 
division of labour, 99 ; ecitons, 
114-19 and 138 ; tunnelling 
under rails, 140 ; on ^d-wasp 
taking precise bearings to remenf- 
ber locality, 160, 161 ; struggle 
between wasps and ants for secre; 
tion of frog-hoppers, 194, 196; 
intelligence of spiders in protect- 
ing themselves from ecitons, 219, 
23,0; beetles undermining |tick , 
, suj^orting a deaA toad, 228 ; in- 
telligence of monke 3 rs, 480 • 
Benedictson, on nav^ting habits j3f 
Iceland mice, 364, 366 


Benngt, on birds dreaming, 312 
Bennett, on conjugal fldelity of 
ducki 270, 271 • , 

Berlbley, G., on beetle stoi^g its 
t food, 228, 229 • 

Bettziech^eta, on termites, 199 
Bidie, on suicide* of scorpion, 222, 
293 ; oi> reasoning power of cat, 

^ Bingley, oi! intelligence of ants, 
133 ; earpenter-bees, 179 ; ^ccoflnt 
of alleged ^training of bees, 189; 
co-operation of beetles, 226, 227 ; 
»ant-lion, 230,^35; domestication 
of toad, 256 ; fascination by snakes,* 
1 , 264; sympathy in birds, 272; 

• eccentricity of nest building in- 
stinct,* 29o ; education of bircls, 
312; pigs pointing game, d39i 
3^; intelligence of otter, 346; 
memory of elephant, 387; vindic- 
tiveness of elephant, 387, 389; 
elephants enduring surgical opera- 
tion#, 399, 46() 

Bird, Miss, on comWhed action of 
crows in ojjtaining food from dogs, 

Bir^, 266-%25 ; 4 nemory of, 266-70; 

. emotions, 270-82; special habits 
of procuring food, 283-6 ; of in- 
cubation and taking care of off- 
spring, 287-310; general intelli- 
gence, 310-25 ; dreaming and ima- 
gination, 311-12 ; learning g) avoid 
telegraph wires, 313; recognising 
painting of birds, 311 ; submitting 
to surgical operation, 313-14; 
hoimy-guide, 315-16 ; appreciation 
of mechanical apj^iances, 315-16 ; 
concerted action, ^18-322 
Birgus hitro, 233 . * • 

Bison, 334-6 

Blackbirds, breaking shells against 
stones, *283 ; reiSoving eggs, 289 ; 

^ mobbing cat, 291# • 

Blackburn, Prof^sor H., on dis- 
tances over which bees forage, 
150* 

Blackftuse, B. 0.^ on dog being 
alarmed ^ a statue, 463 
Blacikman, on cats learning to beg ** 
for food, 414-16 . . 
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Blackwall, 0 x 1 early display in- 
stinots by Bpidex% 216 
Blancbatd, on nsason-bee, 1713 
Blood, on reasoning power of a*dog, 
464 • t 

Boa-oonstrictor, really a Pfrthon, 
which tee * 

Bodley, W. H., on dogs crossing a 
river to fight undiisjiurbe^, 461-2 
Bold, on canary singing figainst oivn 
IhiagiFs in mirror, 276 ' 

Bombyx moth, larva 0 ^ 23S-40 
Bonnet, on spider following her 
eggs into pit of Knt-lion, 205 ; his 
* experiments on instincts of cater- 
pillars, 236 ; observations on ditto, . 

Boobies, plundered by fri^te peli- 
cans, 284 

Bose, on migrating fish, 248 « 

Bower-bird, instincts of, 279-81, 326 
Bowman, Parker, his cat opening 
‘ swivel of window^ 425 
Boys, C. y., his experiments (vith a 
tuning-fork bh spiders, 206, 207 
Brehm, on wasps recognising per- 
t sons, 188 ; intelligence of lapwing, 
316, 316; curiosity 01 monkeys, 
477 ^ . 

Broderip, o£l *vindictiveness of ele- 
phant, 389 

Brodie, Sir B., his definition of 
instinct, 16 ; on bees strengthen- 
ing tiKeir combs, 186, 186 
BroS;, Herr L., on powers of com- 
munication in bees, 160 / 

Brougham, Lord, on hexagonal form 
of bees’ cells, 172 ; on intelli|;ence 
of a dog, 460 ' 

Brown, Gapt., on vindictiveness of a 
r stort, 277-8 . • 

Brown, W., on a cat extinguishing 
fire by water, 426 

Browne, Dr. Grienton, on 6at ring- 
ing bell, 463 . , 

Browne, Murray, (On fox allowing 
itself to be extricated from trap, 
431 

Browning, A. H.^on intelligence of d 
dog, 460 « 

'Brydon, Dr., on collective instinct 
pf Jackals, 434 


BOL 

Buchanan, Dr., on climbing perch, ' 
o 249 ; on nidification of baya-bird, 

Bii^mer, Profbraor, on ants : nursl^ 
hamb, 69; stocking trees with 
aphides, 63; warfare, 71-9 ; play, 
87-88; leaf- cutting, 95-96; in- 
telligence in making a bridge of ' 
apnides over ’ tar, 136; or them- 
cselves over a space, 136-37; and 
of a straw over water, 137 ; 

» ecitons, 139 ; anatomy and phy- 
siology of brain, 14J-42. On be!» 
and wasps : powers of communica- 
tion, 168-60; swarming habits, 
168; wars and plunder, 169; cell- 
building, 177^78 ; evacuating 
dji^gerous hive, 187; keeping 
hives clean, 190; catr^g dead 
from hive and burying them, 191 ; 

* ( ventilating hives, 191-92 ; hornet 
and wasp dismembering heavy 
prey, and carrying it to an 
eminence in order to fiy away 
with it, 196; on termites, 198- 
202. On spiders: web-building, 
211-12; < wolf -spider, 213; trap- 
,door spiders, 217-18 ; intelligence 
'of a spider habitually fed by Dr. 
Moschkau,218-19 ; spidersweight- 
ing their webs, 221. On beetles : 
co-operation of, 227-28 
Buck, B. G., on intelligence of 
crocodiles, 263 ; on collective in- 
stinct of wolves, 433 ; on combined 
action of pelicans, 319 
Buckland, F., on pigeon remember- 
ing voice of mistress, 266 ; crows 
breaking shells by dropping them 
on stones, 283; birds avoiding 
telegraph wires, 313 
Bhckley, on harvesting ants, 103 
Buckton, G. B., on caterpillars, 
,236 

Buffalo, 336—37 

Buffon, on hexagonal form of bees* 
cells, 171-72 ; association of ideas 
^ in parrot, 269 ; sympathy in ditto, 
276 ; goat-8u<^er removing eggs, 
289“ • 

J3f{feohttetneaiu,2Bi 
Bub, inteUigenc^of, 338 
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Bormeifiter, on powers of communi- 
cation in ants, 49 

Byron, Lord, lines on aBefed 
tendency to sCSipion to A)mmit 
suicide, 222 *• 


BDIS-WOf MS, 240 • 

Cairns, ^Mr. W., on reasoning 
power of a dog, 411 * / 

Campbell, Mrs. G. M. ]^., on jn- 
telligence of goose, 316 
Canaiy, jealousy o^ 276 ; modifica- 
tion of incubating instinct in 
cage, 287; fiying against mirror, 
311; trainec^dl2 

Canning, J., his dog knowing value 
of different coins, 452-3 * 
CarassUit aunUtu, 24ff 
Carbonnier, M., on telescope-^h, 
246 • 

Carlisle, Bishop of, on congregation 
or eoaiit held by jackdaws, 324 
Carpenter, Dr., on intelligence of 
rats, 661 ^ • 

Carreri, Gemelli, on pipnkeys thrust- 
ing stones betweez^ oyster-shells 
to keep them from closing, 481 
Carter, H. J., on apparent intelli-^ 
gence of athealiwn, 19; of aetU 
nqph/ry^ and am^shat 20-1 
Carus, Professor, on spiders weight- 
ing their webs, 221 
Cat, the, 411-25; general remarks 
upon, 411-14; emotions of, 412- 
13 ; general intelligence of, 413-42; 
showing zoological discrimination, 
414; punishing kittens for mis- 
beh^our, 41 4 ; begging for food, 
414-15 ; feediz^ kittgns on bread 
when milk fails, 415; caring 
kittens to be protected by master, 
415; tiyiiig to catch im^e behind 
miiTor, 416; coznmunicating by 
signs, 419 ; devices for catching* 
prey, 417-20; appreciation of 
mec^ical appliances, 420-25; 
%Tt.iw gMwhing .fire by watir, 4211 , 
Caterpjllacs, jnstinct of>a^ted by 
intelligienoe, 236-8 ; migrating, 
238-40 • 


GON 

Catesby, on co-operation of beetlea, 
226, 227 ; on fiigat9-pelican plun- 
dering boobihs, 284 
Ca4tll, fear ezhibiteda by in 
slaughterhoub^, 384; pride of 
334 • 

observations on in- 
telligence of, 484-98 
(%cil,,d., on tactics displayed by 
hunting \s^ps, 194 
YjephalqpodOf intelligence of, 29-30 
OetacMy 327-28* ^ 

Challenge, •mode of, in gulls, 291 
,Chaxmin|f of i^akes, 264 * 
Cheiropteray 341 

Ckelmtm rq^ratus, 248* * 

Chimpanzee, play of, 476-77 
Chinese .swallow, nidification of, 
292 

ChironecteSy 243 
Cffioice, as evidence of mind, 2 
Clark, G., on intelligence of a bat, 
341 

Clark, Bev.«S.,*on harvesting ants, 
98 ; on dog rc^gnising portrait, 
454-5 

Clarville,«>n co-operation of beetles, 
228 • • 
Clavigero, on^sympathy of pelicans 
* for wounded con^j[^ions, 275 
Claypole, on intelligence of horse, 
331-2 

Cnetlufomjni pitzocampa, 244 
Cobra, sexual affection of, 256; 

charming, 265; intelligence of, 
/ 262 

Cock, domestic, killing hen upon 
hatching out eggs of other birds, 
278 , 

CaUnteratOy movements of, and 
question concerning their intel- 
ligence, *22 • * 

CoUopteray 226-9; co-operation of, 
226»-8 ; othej instances of int^- 
ligence, 228-9 

Colquhoun, on leasdning power of 
a dog, 46341 

Commensalism, between crab* and 
^emone, and between mollusk 
and apeinone^233 
Communication, tee Co-operation^ 
Concerted action, tee Co-operation 
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Cones, Captam Elliot, on intelli- 
gence of woTverine,^348-50 * 
Cmilv/nu ernttrue^t 326 ^ 

Conklin, A., on elephants thatoh- 
ing their backs, 409 
Consciousness, as evidence of m^d, 

2 ; gradual dawn of, 13 
Conte, John Le, on reasoning power 
of a dog, 460-1 « 

Cook, Capt., on tree fnfs,«llfl; in-^ 
telVgence of tree-ants, 133 ^ 

Cook, Gedige, on dog dragging mat 
about to lie upon, 466 • 
Co-operation, of ants^48-4^, 61-69, « 
.64 et 9eq, ^in making slaves and 
waging war), 86-96 ; ^n sundry 
occupations), 96-100 ; (in harvest- . 
ing), 108-10, 111-14% (of af^ 
parently different species), 114- 
122; (of military ants) 127-30, 
132-4, 136-40 ; of bees, 169-7#; 
(in general work, wars, and archi- 
tecture), 177, 178, 184-6, 190-2; 

• of termites, 198-203 ;i of beetles, 
226-8 ; of bird»:318-22 ; of horses 
and asses, 333 ; of bison and buf- 
falo, 335 ; of pigs, 339^ of rats, 
361, 362 ; of mice, 364 ; offbeavers, 
367-83 ; of elephants, 401 ; , of 
foxes, 433 ; of wolves, 433 and 436 ; 
of jackals, 432-6; of baboons, 
483 

Corse, on memory of elephant, 386, 
387 ; emotions of elephant, 393 
Corvui eSmoBf punishing off enders. 
323, 324 

Couch, on maternal instinct of hen, 
272; mode in which guillen^ts 
catch fish, 285 ; mode of, escape 
practised by si;an, 290 ; birds 
removing dung from neigl^ur- 
hood of their nests, 2*90 ; mack- 
birds mobbing cat, 291 ; nidifica- 
tion of swan, 296-8^; crows punish- 
ing offender|, 323-4 ; intelligence 
of hare, 369 ; cat' unlocking door, < 
424; fox avoidinIJ; trap, 428; 
catching crabs with tail, 432; 
mode by which a dog killed ciebs, 
469 ^ < 

Ciwper, on intelligence of hare, 
359, 360 
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Cox, C., play-houses of bower-birda: 
Resented by him to Sydney Mu- 
seunL 280 
Crabs, 231-4 s * 

Craven, t5n intelligence of a sow, 
340 * 

Crehore, on foxes avoiding traps,. 
428, 429 ; on dog recognising por- 
trait, ^153 • . • 

Cripps, his elephant ^J^ng under 
\ emotional dislftirbance, 396 
CrUerion »f mind, 4-8 
Crocodiles, 263 

Crow, Capt. Hugh, on^ sympathy 
shown by monkeys for sick com- 
panion, 473, 474 

Crows, memory of, <266; breaking 
shells by dropping them on the- 
stoni^, 283 ; punishing offenders, 
323-6 . 

Crusty, of cat, 413 
Crustacea, 231-34 

Cuckoo, parasitic instincts of, 301-7^ 
eggs of coloured like those of the 
bird in whose nest they are laid,. 
307-9i; American, 306, SOfi 
Curiosity, of,^h, 247; of birds, 
278, 279 ; ^ of ruminants and 
swine, 336 ; of monkeys, 477 
Curlew, nidification of, 292 
Cuvier, his orang drawing chair to- 
stand upon to reach a latch, 481 ; 
on birds dreaming, 312 

ACE, tamed, 246 
Dampier, on frigate-pclicana 
plundering boobies, 284 ; on mon- 
keys hammering oyster shells with 
stones, 481 

Daphnia pilex^ seeking light, es- 
pecially yellow ray, 23 
Darwin, Charles, on apparent intel- 
ligence of worms, 24 ; of oyster, 
26 ; of snail, 27 ; Mr. Hague’s letter 
to, on powers of communication in 
ants, 64-7 ; observations on ants 
keeping aphides, 60, 61 ; on anta 
making slaves, 64, 66, 67 ; com- 
<tuuni8ations of iincecum to, on 
harve^tiifg ants, 103, 107 ; on pro- 
portional size of ants’ brain, 140 ;: 
communication rof Muller on 
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powers of oommnnication in bees, 
167 ; origin and developmeni of 
cell-making ii^tinct, 173||-7{ in- 
stincts of neuter^ 181 ; potation 
in MS. from Sir B. Bro^ on bees 
supporting their combs, 186-6; 
his * law of battle ’ in relation to 
spiders, 206 ; intelligence of crab, 
233; his theei^ of sexual selec- 
tion, 279-^82; se|^ of smeU ii^ 
vultures, 286 ; on Wallace’s theory 
of correlation between»colour*of 
sitting lurds and form of their 
nests, 299; instincts of cuckoo, 
304-6; birds dreaming, 312; 
Gauchos tamingwild horses, 329 ;• 
memory of ho*lse, 330 ; intelligence 
of bear, 362; of elcphai^, 398, 
402 ; collective instinct of wolves, 
436 ; duration of memory in dogs, 
438 ; intelligence of Eskimo d(%s, 
462 ; reasoning of retriever, 463-4 ; 
maternal care and grief of mon- 
key, 472; sense of ludicrous in 
monkeys, 476 ; curiosity and imi- 
tativeness of monkeys, 477 ; imi- 
tativeness of mam, 477-8; intel- 
ligent observation •displayed by 
monkeys, 479, 480 * , 

Darwin, Erasmus, on bees ceas- 
ing to store honey in Barbadoes, 
187; wasp dismembering lly to 
facilitate carriage, 196 ; un- 
moulted crab guarding moulted, 
233; crows breaking shells by 
dropping them on stones, 283; 
bird shaking seed out of poppy, 
286; elephant acting nurse to 
young child, 408 

Darwin, F., on bees biting holes 
through corollas, 189 • 

Davis, on instincts of laxvm of I5bm- 
byx moth, 239 

Davy, Dr., on instincts of alligatprs, 
266, 267 ; taming cobra, 266; per- , 
forming operation on elephants, 
400 

Davy, Sir H., on eagles t^achiijg 
ybung to fly, 290 ^ ‘ 

Day, F., on intelligence of fieh, 244- 
62 

Deceitfulness, of elephant, 4l6; of 
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^g, 443,444, 460t62, 467,' 468; 
01 monkey, 494 

Dee3| intelligenee of, 336, 338, 
^39 

De Fravi6re, on ^wers of communi- 
^tio& in bees, 168 ; their scouts, 
168 • 

Descartes, his hypothesis of animal 
aut Jmatisn^ 6 

Dicquemtis^, on intelligence of 
oyster, 26 • • 

Dipterous ^insects, intelligence in 
finding way out of a bell-jar, 163, 
• 164 ; gad-llf, 230 ; house-fly, 230, 
231 • • 

Division df labour, see Co-opera- 
tion 

Dog, ?-ingiDg bell, 423 ; knocking 
knocker, 423 ; collective instinct 
gof, 436, 436 ; general remarks on 
psychology of, as influenced by 
domestication, 437, 438 ; memory 
of, 438; emotions of, 438-46; 
piide an(7 ^nsitiveness, 439-42 ; 
intolerance of fain, 441 ; emula- 
tion a^ jealousy, 442, 443 ; sense 
of justice, 443 ; deceitfulness, 44.3, 
444; sense ^f ludicrous and dis- 
• like of ridicule, 444, 445 ; general 
intelligence of, 441^70; communi- 
cating ideas, 446-7 ; instances of 
reason, 447-69 

Doldorff, on climbing perch, 248» 
249 , 

i)olo7nede8 jmbnata^ 213 
•DoraSf 248 

D’Osbonville, on monkeys adminis- 
tering corporal chastisement to 
their^oung, 482, 483 
Dreaming, of bifds, 269, 312; of 
fenrets, S^7 . * • 

Duchemin, M., on toads killing carp,. 
264 

Duck,* conjugal fidelity of, 270, 
271; conveying young on back, 
289 » 

Dugardin,on communication among 
^ts, 49; in bees, 166 
Duncan, on cunipng of a dog, 461 
Dzierzo^ on cause determining sex 
of bees’ eggs, 162 ; bees repairifl!^ 
injuries to their cells, 186 ^ 
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E AG^LE, plupdering instinot of 
white-neaded, 2§4 ; teaolAng 
young to Hy, 280 ; variatioijs in 
nest-biillding, 299; submitting 
surgical operations, 313, 314 
Earwig, 229, 230 .. 

Ebraid, on co-operatton of ants, i32 
Bohimdermata^ movements qf, 23 ^ 
Edmonson, Dr., on crows punishing < 
offenders, 323, 324 * «> « * 
Edward, on intelligence of frc^, 
265 ; [fympathy of terns for 
wounded companion, '274, 275; 
crows breaking sheUs by (Iropping , 
..them on stones, 283 ; co-operation 
of turnstones, 321 u 
Edward, H., on honey-making ants, 
111-14 ‘ ^ 

Eimer, Dr., on voluntary and in- 
voluntary movements of Msdusa, 
22, 23 

Elephant, general remarks upon, 386; 
memory of, 386, 387; emotions of, 
387-96; vindicfiVeuoss, 387-9; 
sympathy, 38SbJ90; rogue, 393, 
394 ; dying under effects of emo- 
^on, 395, 396 ; general idcelligence 
of, 396-410 ; endujring ^surgical 
operations, 399-400; vigilance. 
401 ; formation of abstract ideas, 
401, 402; intelligence of tame de- 
coys, 402-6; of tame workers, 
306-8; thatching their backs, 
308, 309; removing leeches, and 
fanning away flies, 309, 310; con- 
cealing theft, 410 d 

Bllendorf, Dr. F., on leaf-cutting 
ants, 95, 96; on ants makings a 
bridge, 137 

Elliot, on collective instinct of 
wolves, 433 ^ 

Emery, J.,‘on powers of communi- 
cation in bees, 157 
Emulation, of birds, £77 ; of dogs,442 
Bnoyclopeedia. Britannica, on bees 
following floating hives, 149; 
battles of queen-bees, 163, 164; 
parasitic instincts in birds, 306 
Endurance, of pain by wild ddgs, 
441; of surgical operations hj 
313, 314; by elephants, 
899> 400 ; by monk^, 482 


FLB 

Engelmann, on DaphniaptUetBso^o 
iqg yellow light, 23 

UpSra/mreHa, Mr. F. Pollock on 
perf^ion of ^veo built by young, 
217 

Erb, G. Si, on intelligence of deer, 
338, 339 

Emx lumu, 246 

Espinal^' on co-op3];ation of Ants, 


V ik 

F ABBE, on instincts of sphex- 
wasp, 180, 181 

Faister, Mdlle. de, her tame weasel, 
346 

'Falcon, variations ill* nest-building, 
299 

Faraday, J., on Intelligence of skate, 
251 

Fascination, alleged, by snakes, 263, 
264 * 

Fayrer, Sir J., on fascination by 
and charming of snakes, 264 
Fear, in horses, 329 ; in ruminants, 
334 ; in raj[)bits, 355 ; in rats, 360 
excited in dogs by portraits, 
456-7; in monkey by snakes, 
477, and by iihitation monkey, 
* 495 
Ferret, 347 

Fire-flies, stuck oh nests by baya- 
birds, 294 

Fish, 241-53 ; comparison, of brain 
with that of invertebrate, 241; 
emotions, 242-7 ; nidification, 
courtship, and care of young, 
242-6 ; pugnacity, and social 
feelings, 242; anger, 246, 247; 
play, jealousy, curiosity, 247 ; 
angler, 247, 248 ; jaculator, 248 ; 
tiavelhng over land, 248 ; climbing 
trees, 248, 249 ; migrations, 249, 
250; general intelligence, 250-53 
Fidier, J. F., on hen removing eggs 
with her neok, 288 
Fleeson, Captain B., on honey-mak- 
ing ants, 111-14 

Flemin*^, W. J., on intelligence of 
horsQr 330 

Fleury, Cardinal, on intelligence of 
ants in making laridges, 135 . 
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FOR* 

Forbes, on nidification of tailor- 
bird, 293 • 

Forbes, James, on monkey begging 
for dead body •£ comraaion, 472 
Forel, on ants ; recogjmng 8 laTe% 
43; and fellow-citizens, 44; 
swarming habits, 68 ; experiment 
in rearing together hostile apecies, < 
%9, 60; ftttnnelling ^o obtain 
aphidef^ 61 ; warfare, 68-7i; pUy, • 
86 ; intelligenSe shown in ai&i- 
tecture, 129 • • 

Forsteal^n termites, 198 
Forster, w., on intelligence of a bulV 
338 

■Fothergill, Percival, on reasoning 
power of if dog, 466 
Fouillonse, J. de, on intelHgence of 
hares, 367, 358 

Fox, 426-33; lying in wait for 
hares, 426, 427; avoiding^ traps, 
427-^ ; allowing itself to be ex- 
tricated from trap, 431 ; catching 
crabs with tail, 432; collective 
instinct in hunting, 433 
Fox, 0., on intelligeime of porpoises, 
328 « • 

Fraakland,' Mrs., on cock bullfinch 
recognising fK>rtrait of hen* 311 , 

Franklin, on powers of communi- 
cation in ants, 49 

Franklin, Dr., on sympathy in 
parrots, 276 
Frogs, 254, 255 

Frost, Dr., on cat sprinkling crumbs • 
to attract birds, 418, 419 • 

Fumiss, J. J., on elephants thatch- 
ing their backs, 408, 409 

AD-FLT, instinct of, 230 
Ghmder, tee Qoose 
Gaphaus, H. A., on cat opening 
thumb-latch, 421 

Gardener, onintelligence of crab, 233 
Ganaway, Dr., on beetle conoealizig 
its store of food, 229 
Goiterepoda, intelligence of, 26-29 
Gatierotteut pungUiut, .243 Q, 
ipinaokia, 243 

Gew, M., .on earwig incubating 
young, 229 

293 * 


, 6RO • 

• • 

Gentles, W. Lauri^ on intelligence 

* of a she^-dog, 448, 449 
GeofErey, on pilot fish, 2([2 
Gibbons, their sympathy for suffer- 
ing compaxAons, 472, 473 

fflemtsch, on beetles undermining 
stick sup^rting a dead toa^ 

^ 228 ; on spiders weighting their 

trebs, 221 • 

GlAtdh, ^47-60 
Goat, intelligence of, 337, 368 
Godt-sucker, removing eggs, 289; 
nid|^&ition of, 292 • 

I Goldfinch, IFained, 312 
I Goldsmith on habi^ of rook8^22, 
323 • 

, Gtoldsmith, Dr., on intelligence of 
' ottei,*346 

Gollitz, Herr, on co-operation of 
I beetles, 227 

Goodbehere, S., on intelligence of a 
pony and ass, 332, 333 ; on cun- 
ning of 450; 

0 on dogkfiowing value of Afferent 
coins, 452, 418 

Goose, affection and sympathy of, 
272.*273; removing eggs»from 
rats, 28^; noting time, 314; 

• opening latch of gate, 316 
Gosse, on commft^ism of crab* 

and anemone, 234 

Gould, on bower-biid, 279-81 ; on 
humming-birds, 281 ; on tale- 
gallus, 294, 295 ^ 

Graber, Titus, on proportional size 
of ant's brain, 141 
Qrapwt ttrmgotut^ 231 
Gray, Sir George, on nidification of 
t^gallus, 295 

Gredler, Vincdht, on division of 
laboui; among leaf -putting ^ants, 
99, 100 

Green, on intelligence of pigs, 339 
Green, Seth, ^n tactics displayed by 
hunting wagps, 193 
Griffiths, on intelligence of ele- 
phant, 388, 389 

Grosbeak, ni^fication of, 295, 296 
dtouse, learning to avoid telegraph 
wires, 312, 313 

Groves, J. B., on cat trying to ogtcu 
image behind mirror, 416 ^ 
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Guana, tee Beptvtes 
Guerinzius, on wasps recognising 
persons, jl88 « t 

Guillemots, plundering of by gulls/ 
283, 284 ; mode of* catching fish, 
286 ‘ 

Gnlla, plimdering guillemot,, 283, 
284; mode of challenge, .291; / 
t nidification, 292 ^ ® 

Guring, Thomas, on intelfig^nce of 
geeset 314^ 316 

AGEN, on termites, 202 
r Hague, op powers of commu- 
nication in ants, 54-7 ' 

Hamilton, R., on fear exhibited by 
cattle in slaughterhouses^ £34' ^ 

Hancock, Dr., on fish quitting water, 
248 ; crows breaking shells by ^ 
dropping them on stones, 283 
Harding, S., on intelligence of a 
pig. 340 

Hare, 367-60 ' « ,, 

Hartmann, Von, hi^'iefinition of in- 
stinct, 16; on fondness o| spiders 
foa^music, 206 ^ 

Harvesting-ants, 96-110 1 mi(^, 366, 
366 . , 

'Hawkshaw, J. Gkrke, on limpet 
remembering locality, 28-9 
Hayden, on monkey keeping door 
open with blanket, 481 
Hayes, Dr.yonintelligence of Eskimo 
dogs, 462 

Heber, Bishop, on sympathy of ele- 
phant, 289 

Helise pomatiat intelligence of, 26,2(f 
HevieroHut ehrytopt^ 240 
Hen, maternal instifict of, 272 ; re- 
moving eggs with neck, ,288 ; rnd 
young chicken on back, 288, 289 
Henderson, on navigating habits of 
Iceland mice, 364, 386 
Heron, variationfi in nest-building, 
299 

Hogg, on intelligence of his sheep- 
dog. 448 

Holden, on starlings learning 46 
avoid telegraph wires, 312^^313 
HoHmann, on intelligence of oetopw^ 
30 


3UG 

Honuarut ma/rUvut, 233 
Hooku, Sir Joseph, on navigating 
habits Iceland zpice, 364 
Hooper, F., orf intelligence of a 
< dog, 46y\ 

Horn, Mrs., on reasoning powers of 
a dog, 462 

Hornet, carrying heavy prey up^an 
elevatiob in ordef to fly away 
withrit, 196 

Houe, emotions of, 328-30 ; memory, 
330; general intelligence, 328, 
330-3 , 

-Porse-fly, tamed, 230, 231 
Horsfall, on dog finding his way 
^bout by train, 467, 468 
Hoste, Sir W., on woudcled monkey 
showing its blood to the sports- 
man, 476 

Houzean, on hen« transporting young 
chibken on her back, 288, 289 ; 
parrots no^ being deceived by 
mirrors, 310, 311; birds dream- 
ing, 312; mules counting their 
journeys, 332; monkeys destroy- 
ing poisdn-fangs of snakes; 483 
Hubbard, Mrs., on- intelligence of a 
cat, 414 e 

Hubert' F. and P., on instinct, 16. On 
iuits : sense of smell in, 33 ; recog- 
nising companions, 41 ; powers of 
; communication, 49, 60; observa- 
tions on slave-making instinct, 
66 ; on warfare, 76 ; play, 87, 88 ; 
harvesting, 97 ; carrying one 
< another, 109 ; intelligence shown 
in architecture, 128, 129. On 
bees: sense of hearing in, 144; 
duration of memory, 166 ; powers 
of communication, 166, 169 ; 
manipulation and uses of pro- 
polis, 161 ; battles of queen-bees, 
164, 166; form of cells, 173; 
building cells, 177, 178; bairi- 
cading doors against moths, 184 ; 
' stren^hening combs, 185 ; biting 
holes in corollas, 189; ventilating 
hives, 1^91, 192 ; effects of remov- 
ing antennas of bees, 197 
Hudson, oa habits of Meloth^t, 309; 
310 

Hugen,”on termites, 198 
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Humboldt, on instincts of young 
turtles, 267 • 

Humming-birds, aesthetic instincts 
of, 281 • • 

Hutchings, J., on intelligence of 
cat, 417 ^ 

Hutchinson, on idleged tendency 
of scorpion to commit spicide, 
226 * • • 
Hutchinsop,Col.,onreasoningf)ower | 
of a dog, 463, ^4 •* 

Hutchinson, Dr. H. F% on wolf- 
spider stalking own image in 
mirror, ^13 • 

Hutchinson, S. J., on intelligence of 
• polar bear, 361, 362 ^ 

Hutton, Mrs.,^n ants burying their 
dead, 91, 92 ^ 

ffydra^gyrut 248 
Hymenopiera, tee Ants and Bees 

* •• 

F SX, does assisting wounded 
bu^ to escape, 334 
Idealism, cannot be refuted by ar- 
gument, 6 * • 

Ideas, tee Associat^n 
Imitation, shown talking birds, 
monkeys, and idiots, 477, 478 
Instinct, defined and distinguishcSl 
from reason and reflex action, 

. 10-17 ; of medusae, 23 ; of worms, 
24 ; of moUusca, 26 ; of ants with 
reference to colour, 32, 33; to 
smell, 33-7 ; to sense of direction, 

. 37-9 ; to recognising friends, 41- * 
6 ; to swarming, 67, 68; to nur- 
sing, 68 ; to education, 69, 60 ; to 
keeping aphides, 60-4 ; to making 
slaves, 64-8 ; to wars, 68-83 ; to 
keeping pets, 83, 84 f to sleep and 
cleanliness, 84-7 ; to pla^ and 
leisure. 87-9; to treatment of 
^ead, 89-9S ; of leaf-cutting spe- 
cies, 93-6 ; of harvesting species. 
97-110; of tree-inhabiting spe- 
cies, 110, 111 ; of honey-making 
species, 111-14; of eciti^s, 114- 
22; of driver and marching* 
species, 121-2 ; of be& and wasps, 
with reference to colour, 143-4; 
to sense of direction, 144-91 ; to 


food-collecting v^d wax-making, 

* 160-2 ; ta propagation, 162-8 ; of 
gueens, 162-6 ; of kil^ng drones, 

* 166-8 ; with reference to wars, 
169, 170; fo architecture, 170- 

^ 80t of sphex-wasp, 180, 181 : of 
termites, ^98-203; of spiders, 

^ 204-18 ; of scorpion, 222^ ; of 

beetles. 226-9; of earwig, 229f 
230 f 01 flies, 230, 231 ; of Crus- 
tacea, 231,«232 ; of larvti, 234- 
40 ; of fish, 242-6^; of batra- 
chi^( 254; of reptiles, 266-9; 
of birds, ^ith reference to pro- 
curing food, 283^7; to incuba- 
tion, !287-9I; to nidification, 
291-301; of cuckoo, 301-10; of 

* nfkrsn^ials, 320; of whale, 327; 
of ruminants, 336 ; of swine, 339 ; 

, of bats, 341 ; of seals, 341-8 ; of 
wolverine, 348-60; of rodents, 
363, 364 ; of rabbit, 364-7 ; of 
hare, 364^.; of rats, 360; of 
^ce, 36V5; of rat-hare, 365, 
366 ; of beavar, mixed with intel- 
ligence, 367; with reference to 
prod^ation and lodges, 366-71 ; 
to proc^ng food, 371-3; to 
, • dams, 373-80 ; to canals, 380-4 ; 
of cat, 411-12 ; 'df dog, 437, 438 ; ' 
of monkey, 471 


J ACKAL, 426; collective instmct 
in hunting, 432-35 
Jackdaw, gesticulating signs made 
by, 316; congregation for court 
f held by, 324 

Jacobi Sir G. Le Grand, on crows 
punishing ofCfender, 324-5; ibexes 
assistii^ wounded ma\e*to* es- 
cape, 334 

Japp, on dog spontaneously learn- 
ing use of dbin, 462 
Jealousy, of fish, £42; of birds, 
276-7; ol horse, 329, 330; of 
dogs, 442, 443; of monkey, 493 
Jbnkins, H. L., on formation of 
>tbstract idei^ by elephants, 401, 
402 • 

Jenner, on instinct of young cucKbo. 
301-4 
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Jerdon, Dr., on ])arvesting-antsr97 ; 

on birds dreandng, Slfi ^ 

Jervoise, l|ir J. C.,' on bee biting 
hole in a ooroll|^189 ; on com-* 
bined action of Tmtb in obtaining 
food from pheasacnts, 821 ** ^ 

Jesse, on intelligence of bees in 
adapting their combs to smooth / 
r snrmce, 186 ; spider protecting 
eggs from col^ 219 ; lafiie'hobse- 
fly, 230, 231'; affection of nyile 
for female pike, 246 ; attachiiient 
between, alligator and cat<, 268, 
269; conjugal fidelity of swan, 
ar d pigeon, .271 ; sympathy of 
rooks, 273, 274 ; lapwing stamp- 
ing on ground to make worms 
rise, 285; goose remoyfbg 6ggs* 
from rats, 288; birds removing 
dung from neighbourhood of their ^ 
nests, 290; swallows killing and 
imprisoning hostile sparrows, 318, 
319; kangaroo throwing young 
from pouch when pureaed, 32^, 
327; stag shaking berries from 
trees, and manifesting intelligence 
in««scaping from dogs, ^36; in- 
telligence of buffalo, 336', 337; 
intelligence of rats, 360-2; of 
elephants, 398$' collective instinct 
of foxes, 433 ; wounded monkey 
showing its blood to the sports- 
man, 476 

Jilson, Fro^ssor, on habits of the 
* prairie-dog,’ 366 

John, St., oh intelligence of fox, 426, 
427 ; idea of caste in dog, 442 
Johnson, on termites, 198 ; on orang- 
outangs retmoving their dead com- 
panions, 472 '' 

Johnson^ C'ap,t.> on wounded monkey 
showing its blood to the sports- 
man, 476 

Johnson, Dr., his ’definition of 
reason, 14 


K angaroo, throwing you^ 

from pouch when porsued, 
926, 827 

Kaup,^nn fish, 246 


liAY 

I Kemp, Dr. L., on battles of queen- 
beeik 164; robber bees, 170; on 
1 intelligence of de^y ^ephants, 

Kei^t, Savoie, on intelligence of 
porpoises, 327, 328 
Kesteven, Dr. W. H., on cat knocking 
knocker, 424 

Eingfisheif, nidificaticn 4 ^f, 292 * 
Kirby, rsn water-spider, 2,12; shore 
oabs, 232 ; migi^tion of salmon, 
249; 250; intelligence of carp, 250 
Kirby and Sj^nce, on powers of 
t communication in ants, 49 ; sense 
of direction in bees, 148; hex- 
figonal form of bees* cells, 172; 

• ceasing to store honty in tropics, 
188 ; co-operation of beetles, 226 ; 
caterpillars, 236, and 238, 239 
Klein, Dr., on intelligence of a cat, 
418;t419 

Kleine, Herr, bn behaviour of bees 
when finding empty combs sub- 
stituted for &11 ones, 186, 187 
Klingelhoffer, Herr, on co-operation 
of beetles, 227-8 
Konig, on termites, 198 
Kreplin, Herr Hi, on ecitons, 139 

TABRUS, 247 

^ LacepMe, on fish coming to 
sound of bell, Ac., 260 
Laoerta iguana, 265 
Lagomys, provident habits of, 366 
I^Landois, on powers of communica- 
tion in bees, 168 

Langshaf t, on bees recognising hive 
companions, 183 ; on robber bees, 
183-4 

Lapwing, stamping on ground to 
maki worms rise, 286 ; intelligence 
of, 816, 316 

Lar^, of insects, intelligence of, 

^ 284-40 

Latrellle, on ants, sympathy of, 47 
Lauriston, Baron, on sympathy of 
elephant, 390 

Laya^, Conrol, on intelligence of 
cobra, £62 ; on nidification of 
baya-bird, 294; on cat pulling 
bell-4Hie, 424 ^ 
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LEE 

* Lee, Mrs., on intelligence of robin, 
314 ; of goats, 337 ; of rats, 3|1 ; 
on vindictiyeness of elephimt, 889 
Leeches, apparent ^telligence of, 
24 H 

Lefroy, Lieut-Gen, Sir 9'olm, on 
terrier communicating wants by 
signs, 446 ^ 

Lehr,* Hen H.^en bees dtaining 
their hive, ^190 

Leroy, 0. G., on nidiflcation of birds* 
300 ; on migration, 301^ on col- 
lective instinct of wolves, 436 
Lespes, on^nts: slave-making in- 
stinct, 65, 66; warfare, 68, 69; 
division of labour, 98, 99: on 
termites, 198 • 

Leuckaxt, Prof., on intelligence of 
ants in surmounting obiAacles, 
136 • 

Lever, Sir Ashton, his ezperiny^t 
on eccentricity of nelt-buil<Hng 
instinct, 296 

Limpet, remembering locality, 28, 
29 

Lincecum, Dr., on harvesting ants, 
97 and 103-7 ; cay^fing one an- 
other, 109 • 

Lindsay, Dr. L., on birds dreaming, 
312 

Linnaeus, on swallows imprisoning 
sparrows, 318 

Linnet, intelligence of in not flying 
against mirror, 311 ; trained, 312 
ZiparU ohrytorrhaoa, 238 
Livingstone, Dr., on certain ants of 
Africa, 110; honey-guide, 316; 
intelligence of buffalo, 336, 336 ; 
reasoning power of dog, 467 
Lobster, 233 

Lockman, J., on fondness of pigeon 
for a p^cular air of music, 282 
Lonsdale, on intelligence of snails, 
27 

Lophiut piteatar, 247-8 
Lophobranchiate fish, incubating 
eggs in mouth, 246-6 
Loudoiin’s * Magazine of Natural 
History,’ quotations from, fltS7 * 
*Love-bird, conjugal affdBtiq^ of, 
270 

Lowenfels, Herr M., on a waqp dis- 
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membeiing a fly to facilitate car* 
rihge, 196. • 

Lubbpck, Sir John, on ante : sense 
tf sight in, 32 heanng, 88 
^ of smell, 83-7 yW direction, 37- 
recognising companions and 
nest-mates, 4f-3 and 44-6 ; defi- 
^cie^^X aJffection and sympathy, 
45-1; powers of communication, 
^ 60-Sf; *colLJcting hatching eggs 
' of aphides, 61-2; keeping f)ets, 
84; ^neral intelligenflb, 123-8. 
On beesdhd wasps : sense jof sight 
• in, 143; ofmmell and hearing, 
144 ; of direction, f 44-8 ; m%> 
^ moiy, 16k.4; taming was^, 153 ; 
* experiment on comparative in- 
^elligem^S of wasp and fly in find- 
ing way out of a bell- jar, 163-4; 
experiments to test sympathy, 
156-6; way-finding, 181-8; re- 
cognising one another, 183-4. 
On oo-operation of beetles, 226. 
Ludj^rous, senSe'of, in dogs, 444-6 ; 
in monkeys, 474^ 486, 487, and 
490 

Lukis, F. €l., on limpet remembar* 
ing lo(Ality^9 


M ACLACHLAN, on caddis-worms, 
244 

MacLaurin, on mathematical prin- 
ciples observed by bees^in con- 
,structing their cells, 171 
iacropodos, 244 

Malcolm, Sir James, on sympathy 
slmwn by monkey, 474-6 
Malle, Dvreau de la, on dog knock* 
ing knocker, 423^; collective 
instifict of dogs, 436-6 , * • • 
Mammals, 326-498 
Mann, Mr. and Mrs., their tame 
snakes, 266, 280-2 
Mansfield, nest of^fish, 242-48 
* Marsupials, 326-7 
Martin, nidificftion of house, 292 ; 
of* land, 292 

•Martin, John, on reasoning power 
ofoat,416 * 

M*Cook, the' Bev. Dr., on ante : re# 
cognising f ellow-citizenB, 44; f^d* 
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ing comTad99 with aphides-secre- 
tion, 63-4; keeping cocci kid 
cateiivllarB, 64; warfarct^ 78, 
81-3 ; sleep and cleanliness, 84- 
87 ; play, 88 ; ftfheral habits, 89- , 
•91; agricultoial, 97, ^03^10; 
modes of miniDg,^108 ; swarming 
habits of agricnltnrals,, 108-9; 
carrying one another, 1C9-10; 
removing nest from' shade 6f treQ. 
139 ; catting leases from shading 
tree, 1^-2; co-operation hi cat- 
ting ggass, 132 , 

H*Cready, on larva of Meduta suck- 
•'ing nutriment from parent, 34 
Meek, his cat trying to 6atch image 
behind mirror, 416-16 
Meenan, on a wasp carf^cng' hea9y 
prey up an elevation in order to 
fly away with it, 197 „ 

Melaner^es formieivorus, 285 
jUbI/ui isiscVloititu 233—4 
Melipima, form of its 

cells, 173-6 '' • 

Melathma, 309-1^ 

Memory, of mollusca, 26-9 ; of 
f^ts, 39-46 ; of bees, ^161-6 ; of 
beetles and earwi^q:, 2i6-^0; of 
batrachians, 266 ; of reptUes, 
269 et seq, ;''’ef bii^, 266-70 ; of 
horse, 330; of elephant, 386-7; 
of dog, 438; of monkey, 497 
Menault^ on eagle submitting to 
surgicpl operation, 313-14; on 
mason bee, 178-9 r. 

Merian, Madame, on ants of visitai 
tion, 130; mygale spider eating 
humming-birds, 208 
Merrell, Dr., on instinct of i^mencan 
, cuckoo, 306-6 ' 

Ifice, 360 t4 o 

Migration, of caterpillars, 238; of 
crabs, 232; of fish, 248-60; of 
reptiles, 267-8;*' of birds, 266; 
of mammals, 841-60, and 368 
Mildmay, Sir Henry, on pigs learn- ^ 
ing to point game, 839-40 
Mill, John S., on instinct of cruelty 
in man, 418 » 

Miller, F^of., cafculatioiSB regard- 
^ ing form of bee’s cell, 178 
Mip^ sul^ective and objective 


analysis of, 1; evidence of, 2; 
qpterion of, 4-8 

Misch^vousness, fondness of, shown 
by monkeys, /i8h et eeq, 

Mit^ellt* on fish removing eggs 
from d&turbed nest, 261 
Mitchell, Major, on habits of Coni- 
hiTue oon^TuetoTy 326 
Mivart; on instincts of i^phex- 
v^asps, 181 

'Mobbing instinGt in bii^s, 291 
M/ibius, aProf., on commensalism 
between crab and anemone, 233 
Moggridge, on ants: s;^mpathy of, 
48 ; suggestion to Mr. Hague, 66; 
, warfare of, 79-81; keeping p:ts, 
83 ; harvesting, ^7-8 and 100- 
2 ; division of labour, 98 ; har- 
ves^rs using burrows made by 
elater, 13Q»; intelligent adapta- 
tion to artificial conditions, 130 ; 
co-operstdon in cutting grass, &c., 
133. On trap-door spiders cover- 
ing trap-doors with moss, ko., 
214-15 ; making trap-door at ex- 
posed en^ of accidentally inverted 
tube, 216r-916 ; perfection of 
dwellings built by young spiders, 
216-17 ; manner in which instinct 
of mal^g trap-doors probably 
arose, 217-18 

Mollusca, intelligence of, 26-30 
Monboddo, Lord, on snake finding 
way home, 262 

Monkeys, 471-98 ; general remarks 
on psychology of, 471 and 497- 
98; emotions of, 471-8; affec- 
tion and sympathy, 471-6 ; 
reproach, 476-6; ludicrous, 476, 
486, 487, 490; play, 476-77; 
curiosit}v 477; imitation, 477; 
lag^, jealousy, and revenge, 478 ; 
memory of, 497 ; general intelli- 
gence of, 478; behaviour with 
mirror, 478-9 and 496-6; pick- 
ing shells off eggs, and taking 
care not to be stung by wasps in 
^ paper, 479; intelligence of Mr. 

Belrs, 480 ; disentailing chains, 
f 480iiand 486-8; raking in objects 
with sticks or cloths, 480 and 
486 ; drawing ckair to stand upon, 
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481 ; using levers, 481 and 492 ; 
using hammers, 481 and 465; 
divining principle of server, 490- 
91 ; keeping d8or o^n with 
blanket, 481-2 ; allox^png tooth •! 
to be drawn, 482; punishing 
young, 482 -3 ; destroying snake’s 
fiq^gs, 483 ; concerted action# 483; 
love of misejhief, 485 ^et »eq.\ 
throwing«things.in rage, 415 4 
teq, ; pushing sl^ to which tied, 
484-7 ; capriciousattaclftnentsgnd 
dislikes, 484 et seq, ; trying to 
unlock a box, 492 ; playing with 
fire, 493-4; expression of emo- 
^ons, 494-5 : dread of imitation, 
monkey, 495* 

Morgan, L. A., on spider convey- 
ing insect to larder, 220 
Morgan, L. H., on th8 beaver, 367- 
83 ^ 

Moschkau, Dr., on ihtelligence 
shown by a spider which he 
habitually fed, 218-19 
Moseley, Lewin, performing; opera- 
tion on a monkey, 482 
Moseley, Prof., on iiftelligence of 
crabs, 231-2 • , 

Mossman, Rev. J. W., on wasps, 
coming out of small aperture 
backwards, 192-3 

Mule, alleged counting by, 332; 

intelligence of, 333-4 
Miiller, Adolph, on instinct of 
cuckoo, 306-7 

Miiller, P., on powers of communi- 
cation in bees, 157 ; on termites, 
198 and 201 

Murray, S., intelligence of his dog, 
450 

Music, fondness of spidefs for, 205- 
7 ; of parrots and pigeon, 282^ 
My^e spider eating humming- 
birds, 208 

Myritmphylhm tpioatum, 243 
234-5 

N ADAULT, Mrfdame, tjie associa- 
tion of ideas shown by her 
parrot, 269 ^ 

Napier, Commafider, on pigeon 


giaking a horse slake oats from 
nose-b^, 317 

Napier, L^y, refibllection 4n |»rrot, 
269, 270; emulation in parrot^ 
276,^77 

Neat, jias Nidi%;ation * 

Newall, R. 8., on wasp dividing 
\ cateipillar to facilitate carriage, ^ 
19^ 156 , . • 

iJewbury, on absence of beaver 
dah]s in Califtornia, 37Qr 37 1 
Newton, ^lessor A., on instincts 
of cuckoo, 306-9 

’Nichols, W. w., on intelligence of 
pigeon8,^317 • * 

Nicols, A., on reasoning power of a 
^retrjevei, 464, 463 
Nierophifhi*t 228 

Nidification, of crustacean, 232, 
•233 ; of fish, 242-5 ; of birds, 291 
-301 ; petrels and puffins, 291 , 292 ; 
auks, curlew, goatsucker, ostrich, 
gulls, sandpipers, plovers, king- 
fisher, Chinese swallow, house- 
martin, 292; tdbtit, woodpecker, 
starling^ weaver, 293 ; baya, tale- 
gallus^ 294; grosbeak, 295, S96; 
swan, 296-4 ; Wallace’s theories 
• oonceming, 298, 2^9 ; variability 
of 299-301 ; of harvesting mice, 
365 

Nightingales, removing nest, 289 
Niphon, Professor, on intelligence 
of a mule, 333, 334 • 

Nbetua Ercinyii, 238 
9^ocitura verhaseit 236 
North, the Rev. W., on intelligence of 
Efice, 361, 362 

Nottebohm, Herr,, on ants stocking 
trees with aphides, 63 

• • 

O BSTBTRIC-MSH, 246 ; toad, 254 
Okoptu, intelligence of, 29, 30 
(Eoypoda ippeus, * 

Oldham, A., qp jealousy in dog, 
442, 443 

Ora^-outang, removing dead com- 
’ pohioi^ 472 ; aense of humour in, 
476 ; drawing chair to stand upon 
to reach high places, 481 
OrtJutom^is, 293 
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Ostrich, conjugal affection of, |70 ; 

nidification, 292 • 

Otter, 346 • 

Oyster, intelligence of, 25 * 

t * 

P ALLAS, on pro^dent habits of 
Lagomys, 865 • t 

Parrot, memory of, 2Q7~9 : r^llec- 
tion, 269, 270; talkifig,^&c., 267f 
70^; sympathy, 276, 276; «ulta- 
tion ozT baffling imitative ^powers 
of master, 277; vindystiveness, 
277; fondness ot music, 282 7 
'difficult to deceive by mirrors, 
310, 311 ® 

Parry, Captain, on instincts of wild • 
swan, 297 * * 

Partridge, removing eggs, 289 
Peach, C. W., on dog recognising 
portrait, 453, 454 

Peal, G. E., on elephants remov- 
ing leeches and fanning away 
flies, 409, 410 * * c 

Pearson, Colonel, the reasoning 
power of his dog, 466,^467 
P#%weet, 9ee Lapwing. 

Pelicans, sympathy qi fof'wounded 
companions, 276 ; frigate, 28A ; 
combined &tion of in fishing, 
319 

Penky, the Bev. Mr., on reasoning 
power of a dog, 466, 467 
Pennant, on navigating habits of 
Iceland mice, 364 # 

Fennent, on domestication of toad, 
256 ; on fascination by rattle- 
snake, 263 f 

P&rca, scmdenst 248, 249 
perception, 9 * 

]iieroh,*climbing, 248, 249 c 
Fercival, Dr., on cock killing hen 
when she hatched out eggs of 
partridge, 278 * 

Petrels, nidificatinn of, 291, 292 
Phillips, J., his portrait-painting^ 
recognised by a dog, 454 
Picton, Mrs. E., on sensitiven^ of 
a terrier, 440, ^41 
PUrii rapis, 236 * 

'Pigeon, memory of, 266; con- 
^gal affection and fidelity, 270, 


271; fondness for a particular 
air of music, 282 ; intelligence in 
avoi^g turtle^ 817 ; in making 
horse shake ^ats from nose-bag 
817 ‘V 
389^1 

Pike, affection of male for female, 
246 

Pilot-ffsh,251,252 « 

habits of, 342, 

Piipe-fishf246 

Piracy, instinct of, in birds, 283, 
284, 301-7 
PUeeSjt see Fish 

r Play, of ants, 87, 89; of fish,24£ V of 
birds, 279 ; of p(ffpoise, 327, 328 ; 
of (^gs, 445 ; of monkeys, 476, 477 
Pliny, on ants burying their dead, 
91; sexual affection of snakes, 
*^^256 ; on intelligence of elephant, 
386; Off memory of elephant, 387 
Plooetis textoTf 293 
Plover, see Lapwing ; nidification of, 
292 

Plutar6h, 09 intelligence of elephant, 
386 ' r 

Podooerus eapiUatat 832 
Polar bear, 352, 863 
Polecat, curious instinct of, 347 
PolUtes ca/rnifew^ taking precise 
bearings to remember locality, 
160, 161 

Polistes GalUca^ tamed by Sir John 
Lubbock, 153; robber, 169 
Pollock, F., on perfection of webs 
built by young spiders, 217 
Pollock, W., on association of ideas 
in parrot, 269 
Polydeetes cv^yvUfert 233 
Pope, on hastinct and reason, 16 
Psrpoise, intelligence of, 327, 328 
Portraits, recognised by birds, 311; 
by dogs, 463-7 

Pouchet, on improvement in nidifica* 
tion of swallows, 300, 301 
Powelsen, on navigating habits of 
^ Iceland mice, 864 
Praine dog, 366 

Pridof of* birds, 279; of horse, 330/ 
of ruminants, 334 ; of dog, 439- 
42 • 


J^DPipeds, breeding 
* 346 
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PHnia, 293 

Pratozoat movements of, 18 ; appa- 
rent intelligence of, 19-2L 
Provident instindt8,pf ants, 97-110; 
of bees, 160-162 ; of a Hid, 285 ; 
of rodents, 353, 354, and 365, 366 ; 
of beaver, 368-70 
Puffins, nidification of, 291, 292 
Pugifticity, of ^ts, 45 ; of bees. 165- 
70; of spiders, 204-5; of -fish, 
242 ; of seal, 34P-6 ; of raMt/, 
355; of rat-hare, 365. 366;9 0 f 
canine animals, 426 
Python, tadie, affection of, &c., 256 
and 260-2 


Q uarterly review, on in- 
telligence of rats, 360, 361 
Quatrefages, on term^es, 198 


E ABBIT, 354-7 

Rabigot, on fondness of spiders 
for music, 206 

Bae, Dr. John, on ii^elligence of 
horse, 331 ; of wojvprine, 348 ; of 
wolves and foxes,, 429, 430; of 
dog, 466,466 

Rae, on dog ringing bell, 423 * 

Ransom, Dr., on sticklebacks, 245 
Baxey, his method of taming horses, 
328, 329 
Bats, 360—3 

Rattlesnake, alleged fascination by, 
263 

Ravens, breaking shells by dropping 
them on sfones, 283 
Razor-fish, intelligence of, 26 
Reason, definition of, and distin- 
guished from instinct^ 13-17 ; ex- 
hibitions of, by various aniaials, 
tee under sections headed * general 
Intelligence ' 

B6anmur, on intelligence of ants, 
128 ; sympathy of bees, 166 ; ’ 
carpenter-bee, 179 ; encasing snail 
with, propolis, 190; conveying 
carnon out ofc hive, 191 ;*expefl- 
ments on instincts of datecpillars, 
237; on larvae chasing aphides, 
240 « , • 


Bedain, Professor U^on spider de- 
fending tp violin-player, 206, 
206 . 

Recognition of persons, by bees, 
188; by snaikes and tortoises, 
269-41: of places, bymollusca, 
27-9 ; by anH, 33 et teg , ; by bees, 
144 gjt teg . : of offspring, by ear- 
wigs 229 : of portraits, tee Birds 4 
^ an^Degf *of other members of a 
hi^ by ant| and bees, Ants 

and*Bees 

Reeks, H.,*on collective instinct of 

• wolves, 436i 

Reflex action, 2-4 . • 

Reid, Dr.,eDn mathematical princi- 
ples observed by bees in con- 
* strifctisi^ their cells, 171 
Bengger, on maternal care and grief 
^ of a cebus, 472 ; monkeys dis- 
playing intelligent observation, 
479 ; using levers, 481 
Reproach, shown by gestures of 
inonkeys 

Repiles, 255-26|s emotions of, 255, 
256, and 260-2; incubating eggs, 
sexual find parental affectio%of, 
256 ; f;ene^ intelligence of, 266- 
, ^63; fascination by, 263, 264; 

charming of, 264^965 
Beyne, his observations on snake- 
charming, 264, 265 
2l/iizojfoda, apparent intelligence of, 
19-21 

Jlichards, Captain, on pilot-fish, 

• 252 

Richardson, Mrs. A. S. H.,on elephant 
^ncealing theft, 410; on dog - 
finding its way home by train, 
468, 469 • 

Ridicule, ^islike of, by dbgs i^d 
monkeys, tee Ludicrous 
Risso, M., on habits of pipe-fish, 
246* * 

Robertson, Professor jQ. Croom, on . 
behaviour of an ape with a mirror, 
478, 479 • 

Robin, intelligence of, 314 
Rodents, 363 

Rodwel^ on intelligence of rats, 
360-2 

Rogue-elephants, tee Elephant ^ 
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Bomanes, Mis| C., on dog recognis- 
ing portrait, 465, 466 ; on intelli- 
gence pf cebns, 484-95 
Bomanes, G. J., on movements 
rotifer, 18, 19; bf medusm, 22; 

eohinodennata, 23 ; emoUons of 
stickleback, 246, *247 ; piracy of 
terns and gulls, 283-4; nio^ 
of challenge practised by<igulls, 
291 ; birds deceiveci ‘oy* nArrors^ 
31k; grouse learning to avoid 
telegra^n wires, 313 ; intelligence 
of horse, 330; intelfigence of 
ferrets, 347 ; instinits or rabbits, « 
•354 ; intelUgence of rabbits, 354, 
355; rabbits lighting * rats, 355; 
drawing dead companions out of 
holes, 366, 357 ; inteikgeiice df 
hare, 357 ; hares and rabbits allow- 
ing themselves to be caught 
weasels, 369 ; rats using their tails 
for feeding purposes, 363; cat 
opening thumb-latch, 420, 421; 
collective instinct* of jacifals, 

. 434, 435 ; of do!;;;8, 435 ; duration 
of memory in dog, 438 ; pride and 
S^sitiveness in dog, l39, 440; 
intolerance of dog iowalds pain, 
441 ; emulation ana jealou8y« Ib 
dog, 442 ; dfjceitf ulness and dis- 
like of ridicule in dog, 444 ; sense 
of ludicrous in dog, 444, 445; 
dogs communicating ideas, 446, 
446; ^ogs slipping into their 
. ooll^ to conceal their sheepr 
killing, &c., 436 and 450, 451 ;v 
dog recognising portrait, 456, 467 ; 
reasoningof dog, 457, 458 : cautjon 
of a dog in killing 8naki3s, 460 ; 
sympathy of an^ Arabian baboon, 
'674c; ^n^e of ludicrous^nd dislike 
of ridicule in monkey, 476; in- 
telligence of 484- 

98 . ' 

, Books, sympathy pf, for wounded 
companions, 273, 274 ; concerted 
action of, in obtaining food from 
dogs, 319, 320; from pheasants, 
321 ; nesting habits and pui^sh- 
, nent of culprits, 322-5 ^ 

Jk^fera, movements of, 18 
Bun^^nts, 384 


sn 

Busself, liord Arthur, witnessing 
tfmeness of snakes, 261 

4 r 

CAGA!rtTIAparaiiHea,2^ 

^ Salmon, migration of, 249, 250 
Solium scenious, 213 
Sandpipers, nidification of, 292 
Surgia, keeking light, 23 ' 

Saunders, S. S.. on tr^p-door spi- 
ders, 216 ' 

Savage, on play of chimpanzees, 
476, 477 

Schiller, on pride of bell-wether 
steers, 334 

,Schipp, Lieut., on combined ad^n 
of baboons, 488 ^ 

Schloss^r, on jaculalor-fish, 248 
Schliit^, Herr A., on a hornet carry- 
ing heavy pcey up an elevation in 
(Tisder to ^ away with it, 196 
Schneider, oh intelligence of oetoputf 
29, 30; on fish guarding eggs, 
242 ; jealousy of fish, 247 
Sclater, Dr., on instincto of cuckoo, 
325; kendijig a cebus for observa- 
tion, 483 I , 

Scoresby, on« maternal affection 
ol wlmle, 327 ; on intelligence of 
polar bear, 851 

> Scorpion, alleged suicide of, when 
surrounded by fire or heat, 222- 
25 

Sea-anemones, 233, 234 
Seals, intelligence of, and breeding- 
habits of pinnipeds, 341-6 
Seebohm, on instincts, of cuokoo, 
325 

SetmiopUhem enUlhi^t destro 3 ring 
poison fangs of snakes, 488 
Sensation, 8» 

Severn, H. A., on nidification of 
baya-bird, 294 

Severn, W., on snakes, 260, 261 
Sheep, pride of leaders, 884 
* Shelley, lines on curiosity of fish, 
247 

Shipp, ^Capt., on vindictiveness of 
^elephant, 387, 388; on intelligence 
of elephant, 897, 398 
Siebold, on robber- wasps, 169 
Sieur; Homan, his Itained birds, 813 
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Signs, made by ants, 49 iet uq,; by 
bees, 167 et seq . ; by termites, 2i0 ; 
by birds, 315, 316 ; by elefbants, 
891 and 401 ; b^i oat, 416 ; by 
dog, 446-7 ; by monkey^%r2, 476, 
476 

Simiada, see Monkeys 
Simomus, on fondness of spiderifor 
mu£c, 206 • • * 

Sinclair, W., qn intelligence of h^rsew 
33 

Skate, supposed intelligenoe of, 2ri 
Skinner, Major, on intelligent vigi- 
lance of mepbants, 400, 401 ; on 
training of cobra, 266 
SKi^by, his e^riment in train- , 
ing a house-fl$C 230, 231 
Smeathman, on termites, 198^03 
Smeaton, Th. D., on dog making 
peace-oifeiings, 462 • 

Smiles, Dr. S., on obseirationo^f 
Stephenson, 247; on oMervations 
of Edward, 256, 276, 283, 321 
Smith, A. P., on intelligence of a 
cat, 414 

Smith, Colonel, on pilot<£sh,^62 
Smith, Colonel HamiUxm, on intelli- 
gence of cattle-dogs^449 
Smith, Sir Andrew, on revenge of a , 
baboon, 478 

Snails, intelligence of, 26-28 
Snakes, incubating eggs, sexual and 
parental affection of, 266 ; tamed, 
266, 260-3, 266; finding way 
home, 262; intelligence of, 262- 
3; fascination by, 263-^; charm- 
ing of, 264-^ 

Social feelings, see Sympathy and 
Affection; habits common to Hy- 
menoptera and termites, 202 
Sow, pointing game, 339,^40 
Sparman, on termites, 198 * 

Spencer, Herbert, on migration of 
salmon, 249 ; on play as allied to 
. artistic feeling, 279 
Sphez, see under Wasp 
Spiders, emotions of, 204-7 ; court- 
ship, 206; streng^i of 

instinbt, 206; fondness 
• of music, 206-7; welAbnUding, 
207-12; geometric, 209; water, 
212; wolf or vibrant, 213; ttap- 
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d^r, 213-18; admit of being 
tmn^ and • distinguish persons, 
218-19 ; protecting eggs from 
ft>ld, 219 ; protecting themselves 
» from ecitons, 2l9; conveying prey 
tfv larder, 220 1 suspending weights 
to steady Veb, 220-2; wide 
^geographical range of trap-door 
spiders, 216, 

Stag, intelligenoe of, 336 
Starling, nidification of, 2^3 ; learn- 
ing avoid telegraph-^res,'312- 
13 o 

Stephenson, on^ curiosity of fish, 247 
Stevens, J. G., on intelligence of % 
cat, 417-28 

* Stjckleback^, 243-6, 246-7 
Sticknd^, '*on bees remembering in 

successive years the position of a 
Misused hive, 164 

Stodmann, on wasps recognising 
persons, 188 

Stone, on reasoning power of a dog, 
469 • " 

Stork, vindictiveik%8 of, 277-8 
Strachan, gn elephants dying under 
emotional disturbance, 396-6 i» 
Strange, gn habits of bower- 
Jbkd, 281 

Strauss, on co-operattAn of beetles 

* Street, J., on blackbirds removing 

their young, 289 

Strickland, on intelligence of a 
mare, 332 , 

SwainsoD, on vindictiveness of ele- 
• phant, 389 

Swallows, memory of, 266; improve- 
ment in their nidification and 
adopting new modes of, 300; 
migration, 301 ;^making tunnel§, 
318 a killing imprisoned 'hostile 
sparrows, 318-19 

Swan, conjugal fidelity of, 271; 
mode* of esedidng ^th young, 
290; nidificatido, 496-8 

* Swine, 339-41 . 

Sword-fish, 262-^ 

Sykc%, Colonel, on harvesting ants, 97; 

* on'^^ree ants, 11(}-11 ; intelligence 
of ants 9n getting at food in diffi- 
cult situations, 134, 135 ; on nidi^ 

. fication of tailor-bird, 293 , r , 





' VIL 


5H 


' , BtL r 

SffMat 293 9 ^ 

Sympathy, of ants, 46-9 ; of bees, 
166-6< of fish; 242; of biMs, 
270-6; of horse. 831-2; of ra- 
minants, 334; of elephai^s, 387- • | 
f 92, and 897, 398 ^of cat,%16r of 
monkeys, 471-6 

« f 

A 

T AIT, LAWSON, on cat signing in 
W&bell pnllai, 423 
TaUjallvs] nidiflcation o/, 294 
Taylor, the Bev. Mr., cutuvng of his 
dog, 461 « 

Tbgetmeier,on amount of sugar re- 
quired by bees to make honey, 
^76 « * o 

Telescope-fish, 246 “ 

Tennent, Sir E., on apparent intel- 
ligence of land-leeches, 24 ; fn- 
telligence of tree-ants, 134 ; my- 
gale eating humming birds, 208 ; 
climbing-perch, 24^ ; sexual affec- 
tion of cobra, 246 : Snake-cHrm- 
ing, 264, 266 taming of cobra, 
266 ; nidification of ^^baya-bird, 
^4; combined action of crows, 
319, 320; of buffaloes, ^336 ; use 
of tame buffalo, 335 ; on emotions 
and intellig^ce of elephant, 389, 
390, 393-6, 400-8 ; collective in-«* 
stinct of jackals, 432, 433 
Tepper, Mr. Otto, on intelligence of 
a cat, 424 

Termites, 198-203 ; architecturo, 
198, 199, and 201, 202 ; workeiu 
and soldiers, 200, 201 ; swarming, 
breeding, &o., 202; remarlrabie 
similarity of instincts t<f those of 
, Hyn^enoptera, ^02 ; instincts de- 
( trfmental to individual bub bene- 
ficial to species, 202, 203 
Terns, sympathy of, for wounded 
companion^, 274, 276 ; robber, 
284; mobbing .Tobber-tems, 291 
Theda uoeratee, 23% 

Theuerkauf, Herr G., on intelligence 
of ants in making a bri^te of 
aphides over taj;, 136 ^ 

Thompson, B. P., on be6s remem- 
^ bexing exact position of absent 
^e, 149; on garden-spider’s j 


t 

mode of web-building, 210, 211 ; 
ant-lion, 234, 236; emotions of 
guaaa, 255, 2SS; fascination by 
snak^ 264 ; ^nidification of soci- 
able ^osbeak, 296, 296 ; birds 
dreaming, 312; maternal affec- 
tion of wh^e, 827; bisons de- 
fending themselves from iq[olves, 
834,^336; pigs *dof ending them- 
^ selves from ^olves, ^39 ; cleanli- 
* ness of pig, 340, 341 ; intelligence 
'of weasel, 346; of mouse, 361; 
harvesting-mice, 365^366 
Thomson, Dr. Allen, on scorpions 
committing suicide, 223-5 
Thornton, Colonel, his sow tra^d 
to point game, 340 
Thresher-fish, 262, 263 
Thrushes, breaking shells against 
stones, 283» 

T^iKea, 2St 
Toads, 254; 255 
Tomtit, nidification of, 293 
Topham, Dr. J., on spiders weight- 
ing their webs, 222 
Top^ffi, Mir. J., on bees remember- 
ing exact 'position of absent hive, 
149 i 

Tortoises, knowing persons, 259 
Townsend, the Rev. W., on elephant 
concealing theft, 410; on dog 
finding its way about by train, 
468-9 

Truro, Lord, on intelligence of a dog, 
460 

Turner, George, on bees remembering 
exact position of absent hive, 149 
Turnstones, intelligeuce of, 821 
Turtles, 257, 258, and 262 


Y ATLLANT, Le, on fascination by 
tree-snake, 263, 264 
Valiant, L., on nidification of soci- 
able grosbeak, 296 
Venn, on association of ideas in 
. parfot, 267, 268 

Yigot, Dr., on shdke finding way. 

hoise, 962 ' 

Villiers, De, on instincts of larvae of 
bombyx moth, 240 
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YindiotiveneBS, of biids, 277, 278t I 
and 318-26; of horse, 330, 161; 
of elephant, 387-9 ; of mtnkeys, 
478, and 484-96 % 

Virchow, on difficulty of < 

ing between instinct and reason, 

Vogt^Karl, on duration of me«Lory 
in ants, 41 ; bildge-makiif|f, 136 
Vultures, Hading carrion by tigbj 
and not by smell, 286, 287 ; intel- 
ligence, 314 • • 

• 

W AFER, on monkeys hammering 
oyster-shells with stones, 481» 
Wakefield, P.,*on intelligence of < 
goats, 337, 338 ^ 

Wallace, A. R., on philosophy of 
birds'-nests, 298-308 
Warden, on frogs going^traighf to 
nearest water, 264 ^ 
Wasp-mason, 160 ; butcher, 1 80, 181 ; 
sphez, 181; hunting, 193, 194; 
common, tamed by Sir John Lub- 
bock, 163 » * 

Wasps, sense of diqe<9tion in, 147 ; 
teaching themselves^ 164 ; killing 
larvae, 167, 168; making cSlls,^ 
180 ; instincts of neuters, 181 ; 
recognising persons, 188 ; coming * 
out of small aperture backwards, 
192, 193 ; struggles with ants for 
secretion *<of frog-hoppers, 194, 
196; dismembering heavy prey 
for convenience of carriage, and 
mounting ^inences for same pur- 
pose, 196, 197 

Wasser, on nidification of puffins, 
291 

Waterhouse, on hexagonal form of 
bee’s cell, 173 • • 

Water-rail, its mode of escape, 289 I 
Watertbn, on nidification of swan, 
296, 296 ^ 

Watson, on spiders weighting their 
webs, 221 ; cock killing hen on 
her*- batching out eggs ot oth^ 
.birds, 278; intelligent or rats, 
360-62 ; vindictiveness ox elephant;, 
389; elephant enduring surgical 
opej[ation, 3998 intelligence of 


^^p-dogs, 448; «f cattle-dogs, 

W^l, 346, 347* # 

V^aver, nidification of, 293 
Web, tee Spider* 

W 8 b-btilding ,|00 Spiders • 
Webb, Dr., performing operation on 
% elephant, 399 

Web^ Profeqpor B. H., on spiders ‘ 

• weighting their webs, 221 
Wedgewood, the Rev. R. I®. oA 

memory of horse, 330 ^ • 

Westlecqmbe, on reasoning power 

• of a dog, 4^, 463 
Westropp,^on intelligence of beftr, 

362 • ' 

Westwood, on instinct of cater- 
pillars, *288 

Weygandt, on robber-bees, 170 
Whale, maternal atfection of, 327; 
attacks on, by sword- and thresher- 
fish, 252, 253 

Whately, Archbishop, on cat ringing 
b^l, 423 ® ^ 

White ants, tee VRrmites 
White, tl^ Rev. Gilbert, on nests of 
harvemng-mice, 366 ; on nMifi- 
cation*of h^use -martin, 292, 293 
White, W., on intelligence of snails, 
26 •• 

White, the Rev. W. W. P., on sym- 
pathy of ants, 49 ; keeping pets, 
84 ; burying dead, 92, 93 
White-headed eagle, tee Bggle 
Wildman. his alleged training of 

• bees, 189 

Wilks, Dr. S., observations on talking 
q| parrot, 267, 268 ; on dog recog- 
nising a portrait, 466 
Williams, on intelligence of sheep- 
dogi, 448^ . * • • 

Williams, B., on cunning of sheep- 
killing dogs, 460, 461' 

Wilsouf on menibry of crow, 266 
Wilson, Dr. An'3few,»on reasoning 
power of a dgg, 460 
Wilson, ’Charles, on intelligence of 
shallows, 318 

WilSSn, Dr. D., oiy^lephant enduring 
surgic 2 # operation, 399 
Winkell, Dietrich aus dem, on iif- 
telligcncc of fox, 428 
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Wolf, 426-86^ avoiding gon-t^ps, 
431 ; drawing fiidi-lines to 
take fih, 431 ; doUective inst^ot 
in hunting, 433,^36 
Wolverine, 847-50 ^ a 

Wood, Rev. G. J., onyspideis weiciht- 
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